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ABSTRACT OF THE DISSERTATION

A Crosslinguistic Investigation of Palatalization

by

Nicoleta Bateman

Doctor of Philosophy in Linguistics

University of California, San Diego, 2007

Professor Sharon Rose, Chair

This dissertation presents botlescriptive and a formal account of

palatalization patterns aseidtified in a balanced sgle of 117 languages. |

distinguish between two palatalizatitypes, one involving a primary place of
articulation changefifll palatalization e.g. £ tf), the other involving the acquisition
of a secondary pata articulation §econdary palatalizatigre.g. © t). The focus is

on similarities/differences in palatalizationtieans due to the place of articulation of
target consonants, and on palatalizatiaggers. | develop a formal analysis which

uses Articulatory Phonology (AP) a@ptimality Theory (OT), making crucial

XXi



reference to the oral arti@tbrs (lips, tongue) that @duce the sounds involved in
palatalization and their inter@n during speech production.

Two main patterns are identified reganglipalatalization triggers: (i) if lower
front vowels are triggers, soe higher front vowels; (iif high back vowels are
triggers, so are high front vowels. Retjag palatalization targets, | identify a
striking dependency of labighlatalization on the palatasition of coronal and dorsal
consonants: while coronal and dorsal falaation can be independent or co-
occurring in a given langge, labial palatalization islways dependent on the
palatalization of coronals and dorsalurthermore, labials do not undergo full
palatalization. The few cases where thigesps attested ar&mained via diachronic
changes which did not involyealatalization of the labiatself. Historical evidence
indicates that a palatal glide following tladial hardened to a palatal consonant, and
that the labial ultimately deleted.

The proposed account explains the ocaureeof palatalization, as well as the
general palatalization patternsdalabial palatalization. Palization is viewed as the
result of temporal overlap of articutety gestures produced with the two major
articulators, tongue and lips. Full palatalion results from gat overlap of tongue
gestures, and secondary palatalizationlte$tom minimal overlap of tongue/tongue
or lips/tongue gestures. The formal OTplementation relies on constraints that have
an articulatory motivation and also cagttine dependency of labial palatalization on
the palatalization of coronal and dorsal consbma The results of the crosslinguistic
study and the formal analysis demonstiiftat phonetic articulation must be

incorporated in the explanati of phonological patterns.
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CHAPTER 1

SETTING THE STAGE

1.1 Introduction

Palatalizationis a familiar notion in phonology, though many different
processes are often included under this cta@n. The motivation for such inclusion
stems from the fact that these processsult mainly from the interaction of
consonants with front vowels,dh vowels, and the palatal glifle These processes

have been referred to by many nanpedatalization(a consonant acquires secondary

palatal articulation-> ¥, Hume 1994)coronalizationor fronting and simultaneous
spirantization(a velar stop becomes a coronal affridaget/, Hume 1994, and Bhat

1978, respectivelyyaising (an apical consonant is raised tf, Bhat 1978),

Spirantization(a consonant is spirantized in a palatalizing environmens, Bhat
1978), orassibilation(a dental stop becomegs before a front vowal, Telfer 2006,
Kim 2001). Various of the above-mentionawcesses have been addressed in the
literature at different times (see, angomany others, Hume 1994 on coronalization,
Telfer 2006 on assibilatioas coronalization, Bhat 1978 on fronting, raising and
spirantization), yet aomprehensive study of all ofdke processes has not been put
forth.

Bhat's (1978) typological survey phlatalization remains the largest scale

survey of this process to date, coverir®9 instances of palatalization, but it only



provides basic generalizatioard line statements with references about what happens

in a given language.6. “In CAYUVAVA, h becomes beforei, ein rapid speech

(Key 1961)", p. 65). He does not provide atata, and his main goal is to argue for
the existence of three distinct processgsalatalization: tongue fronting, tongue
raising, and spirantizatno In addition, Bhat is concerned primarily with one type of
palatalization, which | cafull palatalizationbelow, and also includes cases of
spirantization in his study, which | do nansider palatalization. Nevertheless, Bhat
does provide valuable insights into palaation, and | provide more details about
these insights in sectidn4.2 of this chapter.

Others who studied palatalization hdeen concerned with different aspects
thereof (i.e. Kochetov 2002 with contrastsvibeen plain and (seadarily) palatalized
stops in Slavic languagedall 2000 with secondary [sdalization of rhotics),
therefore a unified account oflptalization is still lacking.

This dissertation is concerned with iamestigation of palatalization which
covers a majority of the above-mentionedqasses. | will refer to two types of
palatalization: in one case the consonaiitsstis primary place and often its manner
of articulation while moving toward the palatabion of the vocal tracas in (1), and
in the other it is co-articulated withfollowing palatal offglide, as in (2)

(1) Full Palatalization

K, t>tf

/dont ju/ - [dontfju] ‘don’t you’ (English)

! By primary place of articulation | mean the mostdific place, i.e. alveolar vs. palato-alveolar. A
major place change would involve a change from dorsal to dpfonaxample.



(2) Secondary palatalization
t,d>4t,d

lyamati/~> [yamaﬁ] ‘a person’ (Watjarri, WPama Nyungan; Douglas 1981)

Cases of palatalization as thai(i) are analogous to Bhat's (197&)nting
andspirantization and to Hume’s (1994)oronalizationin the case of velars. Cases
as that in (2) are analogous to Humgedatalization and Bhat'songue raising In
this dissertation | use the tefoll palatalizationto refer to cases as that in (1) and
secondary palatalizatioto refer to cases as that in (2), while ugpadatalizationas a
cover term for both. Instancesassibilation(where the rsulting sound isiot
shifting toward the palatal region of the abtract) are alsaoted for individual
languages, but will not be included iretgeneral analysis. In establishing
palatalization generalizatiomsely on data collected from grammars of 117
genetically and geographicaliijverse languages, as well@s previous research on
palatalization (Chen 1973, Bhat 1978, Lahind Evers 1991, Hume 1994, Hall 2000,

Kochetov 2002, among others).

1.2 Goals and organization

The aim of this dissertation is twofoldhe first goal is descriptive typology,
namely to identify the patterns of palatatina in a wide variety of languages. The
second goal is to develop theoretical piites to account for the patterns of
palatalization observed, particularly congag full and secondary palatalization. To
these ends | conduct a comprehensive dingsistic survey and document the cases

of palatalization. Chapter 2 provides a dethdescription of ta languages in the



survey along with the palatalization patie found. A file entry for each of the
languages with palatalization is includasithe final appendix to this thesis.
Theoretical accounts for the patterns uncodemn® explored in chapters 3, 4 and 5.

The dissertation is structured as followsa the remaining sections of this
chapter | provide my operational definitionpdlatalization and present finer grained
distinctions to be made when analyzing galatalization findings. | also review
previous surveys of palatalizationi{(€ 1973, Bhat 1978, and Hall 2000), as well as
some of the previous analyses of pdiagsion. Chapter 2 describes the language
sample and details the patterns of palatsitim emerging thereof, comparing my own
findings with those in previous literaturé show that my generalizations are
compatible with some of the previofiisdings (Bhat 1978, Hall 2000), but that they
also challenge Chen’s (1978)plicational hierarchy of filipalatalization, as well as
Hume’s (1994) and Clements and Hum@995), and Lahiri and Evers’ (1991)
analyses of palatalization.

In Chapter 3 | discuss full labial palbzation in detail ad demonstrate that
full labial palatalization doesot occur in the same serisdoes as full palatalization
with coronal and dorsal consonants. | deéscthe cases of labial palatalization in the
Moldavian dialect of Romanian (Roman&gmania) and in Tswe (Southern Bantu,
Botswana), the two languages in my samytere full labial palatalization is attested,
and | demonstrate that ingbe two languages, as welliagheir respective immediate
language families, labial consonants do not themselves padatdtistead, the

observed synchronic alternations betweenraladmd palatal sounds can be traced back



to historical developmentavolving the hardening of palatal glide which followed
the labial, and subsequent delet@mrabsorption of the labial.

In chapter 4 | provide a briefilskground on Articulatory Phonology (AP)
(Browman and Goldstein 1986 et seq., Byrd 1996a, b, Gafos 1999, 2002, Kochetov
2002, Davidson 2004) and Optimality Theory (OT) (Prince and Smolensky 1993),
followed by an analysis of the generattpens of palatalization targets using
gesturally-based constraints. | propos# the best way to capture the patterns of
palatalization observed is to employ a geslly-based optimality theoretic account
that takes as the basis for palatalizatimngestures produced during speech and the
ways in which they interact. Chapter 2gents a similar analysis for palatalization

triggers, and chapter 6 provides conclusiand discusses issues for further research.

1.3 Dimensions of palatalization
Given the nature of the first goal ofghdissertation, deriptive typology, my
approach to the cross-lingutssurvey relied on the folleing operational definition of
palatalization (not takinghito account any formal theoretical analysis):
(3) Operational definition of palatalization
o Any instance where a consonant charitgeglace features to palatal-like,
regardless of the nature of the trigger.
o0 Any instance of a consonant acquirengecondary palatatticulation.
The term “palatal” in the first bullet poiatbove is defined as the region from the
corner behind the alveolar ridge (markedcasner’ in figure 1.1to the end of the

hard palate of the vocal tract (between haathte and soft palate). This region



includes the alveo-palatahd palatal places of articulation. In addition, alveolo-
palatal has also been identified for soundd e prepalatal i@ser to the palatal

region than to the corner lhad the alveolar ridge).

Hard palatel Soft palate
Corne

Figure 1.1 Palatal region of the vocal tracAdapted from Keating (1991:32).

A secondarily palatalized consonanhat greatly affected by a palatalizing
vocoid: the consonant maintains its prignptace of articulation, whether labial,
alveolar, or velar, and in addition it will W@ a secondary palataiticulation, with the
tongue raised toward the palatal regioar¢thpalate). On the other hand, in full
palatalization fronk ort to t/'the shift in primary placef articulation suggests a
greater effect of the palditaation trigger on the targefThe configuration of the vocal
tract, the speech arti@aibrs, the places of articulation different consonants (labial,
alveolar, velar) and the palatalization triggers allow us to make certain predictions

about possible full palatalitzan outcomes. | discuss these predictions below using



articulatory representatiomd prototypical labial, aleolar and velar consonamg, k,
and the prototypical palatalizing vowel | show that while velars (dorsal) and
alveolars (coronal) consonantg qredicted to fully palatalize, as they are articulated
with the tongue—the same artiatdr used to produce the vowglabial consonants
are predictedotto fully palatalize, as they areti@ulated with the lips—a different
articulator than that used to produce the vawel

First consider figure 1.2, representthg articulator positions for velar target
k, triggeri, and the outcome diill palatalizatiort/. During the articulation df, the
velar closure is achieved byettongue body at the velar regiof the vocal tract. The
articulation of the vowal is achieved by a narrow cdristion of the tongue body at

the palatal region of the vocal tract. @hthe articulatory gesture of the vowel

follows that of the consonant, the tondnaely pulls forward toward the palatal region,

resulting in the palato-alveolg a case of target undersh8aoThis appears to be a

natural outcome arising out tife interaction of the adillatory gestures of the

consonant and the vowel, both of whigse the tongue articulator.

2 In chapter 4 | discuss the potential reasons whypfl#italization of k most often results in a palato-

alveolart/'and not a palatal stap This is connected to degree of articulatory effort when produaing a
(Lee 1999, 2000).
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Figure 1.2 Articulator positions for velar palatalizatidn.

Next consider figure 1.3, representing #rticulator positions for the alveolar

targett, the trigger vowel, and the outcome of full palatalizatigih During the

articulation oft the alveolar closure is achievieg a tongue tip constriction at the

alveolar region. The representation of the vaveeld that of the outcome of

palatalizatiort/ are the same as in figure 1.2. When the vowel tongue body

articulatory gesture follows that of thengue tip gesture, titengue body pulls back,
and the consonantal target is overshat) the constriction being achieved at the
palato-alveolar region—at a location betwdles intended target of the alveolar
consonant and the palatal vowel. Ashis case with full palatalization of veligrthe
full palatalization of alveolaralso seems to be a natuthange arising out of the

interaction of the articulatory geses of the consonant and the vowel.

® These figures and the ones below are from Cipoléra (1998) and the Language Samples Project
website http://www.ic.arizona.edu/~Isphetics/Consonantsl/Phonetics2a.html.
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t [ tf
Figure 1.3 Articulator positions for alveolar palatalization.

Finally, consider figure 1.4, represiery the articulator positions for the

bilabial targep, the trigger voweil, and, in this case, the hypothetical full

palatalization outcomt. The bilabial closure qgf is achieved by closing the lips.

The voweli and the palato-alveolgfare articulated as before, with a tongue body

narrow constriction at the [zdal region, and a tongue bodynstriction at the palato-
alveolar region, respectively. However,ilalin the case ofelar and alveolar
palatalization, the change from labial tdgta-alveolar would nobe the result of
assimilation of nearby articulation¥he lips and the tongue are independent
articulators, and the tong gesture of the vowels not expected to disturb the lip
gesture of the bilabiad in the same way it did the tongue gesturearidk. The lips
and the tongue do not interact in the savag as the different parts of the tongue do
(e.g. tongue tip and tongue body)n the other hand, bilabiplis predicted to show
secondary palatalization, as this involeedy the raising othe tongue body toward

the palatal region. The bilabiatticulation is not itself changed.
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p [ tf
Figure 1.4 Articulator positions for labial palatalization.
As | show in chapter 2, the palatalizatisurvey confirms these predictions.

There are very few languages (twanly sample) which show full ‘labial
palatalization’, and as stated earlier thegges can all be attributed to diachronic
sound changes that did not affect the lalnidhe way indicated ifigure 1.4. On the
other hand, full palatalization of velar (ddjsand alveolar (camal) consonants is
predicted and attested in malanguages. Chapter 4 presents a formal account of

these predictions using Articulatory Phoogy in OT (gesturallysased constraints).

1.3.1 The finer-grained palatalizing contexts

In addition to distinguishing betweéull and secondary palatalization, which
are the primary concern of thilsssertation, it is also imp@mt to distinguish between
purely phonological and morphutonological contexts of palatalization. In this
section | clarify what | considergurely phonological@d a morpho-phonological
context. Purely phonological palatalizatioccurs across the board in a language,

which is understood as allophony. Some examples are given below.
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(4) Purely phonological palatalization
0] Ipitiko/  [pitfiko]  ‘small’ (Apalai, Carib)
(i)  /kukira/ [kotfue] ‘exceed’ (Nkore-Kiga, Bantu)

/ejo/ Ed30] ‘that’

(i) /gebam/ Eebam] ‘pound’ (Koromfe, Gur)
/gram/  p'wram]  ‘judge’

(iv) ftieeh/  [Peeh] ‘valley’ (Navajo, Athapaskan-Eyak)

(V) [O1s jior] ~ [O1fjior] ‘this year”  (English, Germanic)
[dont ju] ~ [dortfju] ‘don’t you’
[tjuzde] ~ {fjuzde] ‘Tuesday’

A morpho-phonological context is one wherégpalization is restricted to certain
morphological forms, but where it is phoagically conditioned by the presence of a
common palatalizing trigger. The majgpes of morpho-phonologal palatalization

are given below.
(5) Morpho-phonological palatalization:
a. Triggered by affixation: affixxontains palatalizing trigger
()  [kaza]  ‘hen’ [kalzi]  ‘hens’  (Hausa, Chadic)
[mota]  ‘car’ [maotfi] ‘cars’
(i)  /ffak/ [fak] ‘make/do (1sg.3pl.)’ (Standard Romanian, Rom.)

Ifak-e/ [fatfe] ‘make/do (3sg)’
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(i) [kaya] ‘he made it (Dakota, Siouan)
[nitfaya] ‘he made it for you’

b. Either triggered by affixation witbpaque trigger, or no apparent
trigger but expressinghorphological property:
) Ifak-i/ > [fatf] ‘make/do 2sg’ (Standard Romanian)
Ibrad-i/ > [braz']  ‘fir tree’
(i) olozeetu—> olozjetu—> olozetu ‘but we’ (Luvale, Bantu)

In chapter 2 | show that there deev differences in full and secondary
palatalization with respect to these teantexts. The most significant difference
regards full ‘labial palataletion’, which is observed only in morphological contexts.
| demonstrate in chapter 3 that the altaéors between labial and palatal consonants
in morphological contexts have mistakebben interpreted dsll palatalization of
labialg'. The diachronic changes which can no longer be observed obscure the fact

that labials did not actually themselves palatalize.

1.4 Previous surveys of palatalization

As | have already indicated, palatalimn is no stranger to linguistic
investigation. In this sedn | briefly review previous sueys of palatalization in the
literature, including Chen (1973), Bndt978), and HallZ000). | reserve
comparisons with my own research resultstii@ next chapter, where | present them

in detail.

* A diachronic analysis has been proposed before for Moldavian (lonescu 1988 2877, inter alia).
| adopt a slightly modified version of this analysis in chapter 3.
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1.4.1 Chen (1973)

Chen (1973) writes about the predictp@wer of phonological rules, and uses
full palatalization to illustree his point (Chen 1973:176-177). The languages he relies
on are a few Mandarin dialects, Russian, Eheittalian and Spanish. His argument is
that phonology cannot preditta language will have palatalization, but it can predict
when certain sounds at particular placeartitulation will have palatalization. He
proposes that when (full) palatalization dacur it targets the consonants from back
to front, that is dorsal, then coronal, andbfly labial, in an impcational fashion: if
labials palatalize then so dorooals, and if coronals paléitze then so do dorsals. For
example, if the labigb palatalizes in one tguage, then alveolaiand velak should
also palatalize, and ifpalatalizes then so shoWtd Thus, we should expect to find no
language in which only corolsapalatalize, to the exclusion of dorsals, and no
language where only labialslptalize. On the other hand, we should expect to find
languages with only full palatalization of dorsals.

In addition to the implicational hierdrg of palatalization targets, Chen also
establishes an implicational hierarchy for palatalization triggers. He argues that
palatalization is tggered by front vowels in an implicanal fashion: if lower front

vowels trigger palatalization, then so wilgher front vowels (Chen 1973:177). Thus
if a consonant palatalizesfoee the lower front vowet, it should also palatalize
before higher front vowels such@andi. Chen also adds that the palatal gjidan

be an even stronger trigger, and thagtome languages it is the only such trigger

(Chen 1973:180).
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Chen formalizes the targets and triggeiesarchies in the following way. First
he provides a schematic repgatation of consonants and vdsieas in (6), and then
gives the rule in (7) a& universal constraint:

(6) Schematic representation of consonants and vowels (Chen 1973)
A

p t k 4 | u

b d g 3 e 0

f h 2 € o)

m 1 1 & a
[back] > [back] >

1 2 3 1 2

[high]

(7 Palatalizabn rule (Chen 1973:178, rule 5)

C -> palatalization / Vv
o bac 1 bac

high
Ig-univ. constraint: o >m
B>n
In this rulem andn are language specific valuies the features [back] and
[high], respectively. For example,nfis 3 andhis 1 in a given language, then in that
language we should see palatalized velars when they praédamt vowels; ifn is
4, then the velars should palatalize only when they pradstiece the height value is
already specified as 1). As the rule ingApws, Chen predicts that we should not see
any instances of full palatalizati before the high back vowe| since the triggering
vowel's backness value is spiged in the rule as {1}, whih excludes all back vowels.
Moreover, it predicts that full petalization is only triggered byfallowing front

vowel.
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1.4.2 Bhat (1978): generalized study of palatalization
As mentioned earlier, Bhat's (1978) typgical survey of patalization is the
largest to date, including about 120 languages; however, among these are languages
which | do not consider to have palatalization. Bhat’s definition of palatalization
covers cases that meet améboth of the following conditions (Bhat 1978:49):
® The environment that induces the change must be a “palatalizing
environment” (i.e. it must be adint vowel, a palatal semivowel, or
a palatal or palatalized consonant)
(i) The sound that results from the change must be palatal or must have

a secondary palatal articulation.

The second condition is identical teetbne in my operational definition, but
the first is different, as it covers souctthnges which do not result in a fully or
secondarily palatalized sound (cf. Telfer 2006)nce Bhat does not always include
the palatalization outcomes in his descriptjons difficult to estimate how many of
the languages in his sample woblel excluded by my definition.

Based on his findings, Bhat (1978) propsshat there arthree distinct
diachronic processes that, either in isolatr in combination with one another, can
lead to palatalizatiortongue-frontingtongue-raising andspirantization He does
not separate full from secondarylgtalization, nor morpho-phonological from

phonological contexts, and proposes tlegbsdary palatalization is an areally
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restricted phenomenan Thus, most of his findingggard full palatalization in
general. In what follows | will presentshgeneralizations on palatalization triggers

and palatalization targets.

1.4.2.1 Bhat (1978): Palatalization targets

Bhat finds that consonants at alapés of articulation are targeted by
palatalization, without estabhsg any implicational relatnships among them, as his
goal is to argue for the presence @ three distinct processes involved in
palatalization. Tongue-raisings&entially secondary palatadition) occurs more with
apical (sounds articulated withe tip of the tongue) andd&l sounds and is triggered
by a following high (particularly front) vowelr semivowel. Tongue-fronting occurs
more with velars and is triggered ayront vowel (not necessarily high).
Spirantization may occur alone with the palatal glide and the &ithong others (Bhat
1978:56), and it may occur in combinatiorttwiongue-fronting and —raising. Velars

may be affected by fronting, raising and apiization at the santane, resulting in

k- t/ (Bhat 1978:51).

Bhat finds that there is a general tendy for labial consonants not to alter
their primary place of articulation in palatadtion, as there are few instances of this
type of change (i.e. rarelflabial palatalizabn; Bhat 1978:70). Furthermore, he
finds that among labials the glisee(which is often labio-velar) is the most common

target. Among apicals, Bhegports that the sibilants attie nasals are targeted most

® He refers the reader to Bhat (1973), a paper on agtaiction on retroflex consonants. It is not clear
on what he bases his argument that sesmgnplalatalization is areally restricted.
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often by palatalization. Apicatops are changed into paleaffricates, and lateral
continuants or trills are changed into Bapvhile non-lateral liquids are changed into
laterals. Velar stops usually change iatfvicates, but they may also remain stops
(Bhat 1978:71-72).

Finally, Bhat mentions that palataizon sometimes carries a diminutive
meaning, as in Russian and Belorussian (BRB@B:64). It can alsbe a characteristic
of rapid speech, and also of female ahtdd speech as opposed to male or adult

speech (Bhat 1978:64-66).

1.4.2.2 Bhat (1978): Palatalization triggers

Bhat finds that in general the bésgigers are following front vowels,
especiallyi ande, and the palatal semivowgland occasionally high back vowels.
The strongest environment that triggexmfing of velars is following front vowel,
while a following yod (palatal glide) is a etrg trigger for raising apical consonants.
He provides examples of velar consonantsheitg affected by the palatal glide, and
of front vowels not affectigpicals, or only optionally diog so (Bhat 1978:52-53). In
addition, he finds that theeight of the following vowl or semivowel is more
important for palatalizing apicals, while ftontness is crucial for palatalizing velars.
In contrast to this finding, Blevins (200gfates that velar fatalization is more
common before front high vowels and glidkan it is before non-high front vowels
(Blevins 2004:138).

Bhat also reports differences in palaetation caused by voweltress: tongue-

fronting is triggered more easily by a follong stressed vowel, while tongue raising
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by a non-stressed vowel. He does not figghificant effects on a vowel’s triggering
ability based on whether it isund or unround (Bhat 1978:61).

Regarding the position of the palataligitrigger, Bhat reports that in most
cases this follows the target, and tharéhare also a few languages where it precedes
the target. He does not dissuin detail cases where the trigger is maintained, and it is
safe to assume this is because then®iking interesting about such cases. He does
mention cases where the trigger is deletand treats them as cases of “extreme

palatalization” where the trigger is allsed into the targt (Bhat 1978:73-76).

1.4.3 Hall (2000): rhotics vs. non-rhotics

Hall's paper is primarily concerned with the markednegshohemically
secondarily palatalized rhotics vs. nonrhsti¢iowever, as he claims that an
implicational universal estdished for phonemic systems could potentially apply to
phonological representations as well,dlude this survey here as well.

Hall does not consider cases of full galeation as palatalization, but rather

as nonanteriorizatiGr(Hall 2000:14). He presents evidence that palatalized rhotics
such as’are much more marked typologicaihan palatalized coronal nonrhotics
such ag/, d, n, ¥, basing his arguments on findings20 languages (which include

eight languages discussed in Maddieson 1984) on analyses of apical sounds

(rhotics and nonrhotics). Hall (2000) argtlest the distinctn between coronal

® An important claim Hall makes is that rhotics argversally immunéo nonanteriorization (full
palatalization), because the output of such a process would be a postalveolar laminal rhotic, a non-
existent segment (p. 15).
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rhotics and nonrhotics when it comes to péiteaion has articulatory origins: rhotics
are apical (articulated witthe tongue tip), while nonrhotiare laminal (articulated

with the tongue blade). Furthermorkotics are [-distribgd] and nonrhotics are
[+distributed] (Hall 2000:16). He proposageneral ban on palatalized apical sounds,

supported by the fact that even nonrhatdcal sounds, for example retroflex sounds

like t andq or dental sounds likeandd, also resist secondary palatalization (Hall

2000:19).

The markedness of palatalized rhotics, and also of apioahalononrhotics, is
established as follows (i) [@dalized rhotics and apicabnrhotics are found less often
in phonemic systems, and (ii) synchroaradiachronic phonologal processes which

would result in a secondarily palatalized roatr apical nonrhotic either do not affect
these sounds, or that they change into other sounds=%ijein Walpiri,r=> 3 in
Polish; Hall 2000:9, 19).

Hall presents his generalizations abplionemically palatalized rhotics as a

typology, which I duplicate here for reference:
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(8) Typology of secondarily jetalized phonemes (Hall 2000:10):
a. Languages with at least one pdia¢al nonrhotic and no palatalized rhotics
(many languages)
b. Languages with at least one palatalideatic and at least one palatalized
non rhotic (languages in Hall’s list of 20).
c. Languages with at least one pdia¢al rhotic and no palatalized nonrhotics
(no examples)

d. Languages with no palatalized consonants (some examples).

Hall further introduces the following implicational universah language has a
palatalized rhotic, that same languagél\wave at least one palatalized nonrhotic
(Hall 2000:10). Althouf this implicational universas established for phonemic
systems, evidence from synchronic amatchronic phonological rules that trigger
secondary palatalization suggests thatithygication could hal both at the phonemic
and the phonological surface levahd it is thus a tentative absolute universal: there
are languages where both riestand nonrhotics acquirecndary palatalization, but
no languages in which only rhotics do(stall 2000:12). He leaves this to be

(dis)confirmed by a larger study.

1.4.4 Brief comparison with current survey
The results of my own survey are gengralbmpatible with Bhats’s (1978) and
Hall's (2000) findings, and partially compatgbwith Chen’s (1973). Bhat (1978) did

not aim to make any univeisclaims about palataligan, but his general patterns
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have been confirmed. Hall(2000) implicational univeass regarding rhotics has
also been confirmed, though my study is caticerned directly with the difference
between rhotics and nonrhcior apicals vs. non-apicebunds). My findings
challenge Chen’s (1973) implicational hieraies for full palatalization. He predicts
that there should be no language in whicly@aronals palatalize alone, and this is
not true. In fact, coronals are the mestnmon targets of palatalization. In addition,
he predicts that only fromowels trigger palatalization, ven in fact high back vowels

can also do so, however maegely (c.f. Bhat 1978).

1.5 Previous analyses of palatalization

In this section | revievsome of the previous aiyakes of palatalization,
particularly within the framework dfeature Geometry (Sagey 1986, McCarthy 1988,
Clements 1985). This is not a compreheaseview, rather a review of analyses
which are in general differetttan the proposal in thiss$iertation. Palatalization has
been viewed as an articulatory assimilagwocess in different versions of Feature
Geometry. At different points in¢éhdevelopment of this framework, the
representation of palatalizati has taken the shape ofesuling of different features
that vowels were assumed to have (i.e. Bigreback]). In the following sections |
briefly review some of these analysegafatalization and poirdut the benefits and

shortcomings they each present with respect to palatalization.
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1.5.1 Sagey (1986): Spreading of Dorsal [-back] feature

Sagey (1986) proposes a set of primaticalator featureso characterize all
consonants: Labial, Coronah@&Dorsal, each representedabseparate tier. Each of
these have a set of dependent features: [ragredfiependent of Labial, [anterior] and
[distributed] are dependents of Coronal, and [high], [back] and [low] are dependents
of Dorsal. Thus, all vowels are characted as Dorsal. There are several problems
with this account, which have already beempad out in the litetare. First, velar
consonants and vowels as a group, bothatharized by dependent features of the
Dorsal Node, do not act asatural class in any phonologigaocess. As Clements &
Hume (1995) point out, dorsal consonantsrtiact with back vowels, whereas coronal
consonants interact with frombwels. Second, palatalizatisnviewed as spreading of
[-back]. As front vowels are [-back], agendent feature of éhDorsal Node, they
cannot interact with Coronabnsonants, as spreading sluonibt occur if segments do
not share any features (Lietand Evers 1991). This due to Coronal and Dorsal
nodes being on separate tiers, and ‘blindpceading of their dependent features. A
representation such as that in figure shéws the Dorsal along with its dependent
feature [-back] spreading to add a secongelatal articulaon to the coronal

consonant.
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R R
| |
Pl Pl
[ I
Cor Dor
([+ant]) [back]

Figure 1.5 Palatalization of coroia spreading of [-back]
(from Cavar 2004:13. R=root, Pl=place)

But it is not clear how spreading Dorsddgek] can fully palatalize velar consonants

(k> tf), as the resulting palato-alveotfirs under the Coronalddle, and thus it is not

[-back]. Therefore, with this model only a secondary palatalization of a coronal
consonant would be possible, and no otiipes of palatatiation without positing

other processes (egpellout rules).

1.5.2 Clements/Hume (1989, 1994, 1995) : Spreading of [coronal] from the
V-place node

In response to the challenges of thedel in Sagey (1986), Clements (1989),
Hume (1994) and Clements and Hume (19896pose a model that capitalizes on the
generalization that sounds which form &unal class tend to pattern together in
phonological processes. The model is Hgwamarily on Clements (1989), various
versions of which were published laterHume (1994) and Clements and Hume
(1995). The main innovation of this madethat consonants and vocoids are both
represented by a unitary s#étfeatures. Each sound has both a consonant-place (C-
place) and a vocoid-place (Maee) node. For consonantise articulator features
[labial], [coronal], [dorsallare under the C-place noded for vocoids the same

features are under the V-place node. ThadCe node is always empty in vocoids,
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while the V-place node in consonants isanhsecondary articulations reside (e.g.
secondary palatalization). As a direct tesiithis feature aganization, front vowels
are characterized as coronal, and tl@eeform a natural class with coronal
consonants. Similarly, dorsal consonamd back vocoids form a natural class, as do
rounded or labialized vocoids and labial camsnts. Only the last of these natural
classes can be captured untiher Sagey (1986) model, thee feature [round] is a
dependent of the labial place node; dorsal consonants are predicted to form a natural
class with all vowels, as these are doraat] coronal consonants should not form a
natural class with any vowels, as they do not share any features.

Clements and Hume analyze pskcondary palatalization palatalization
per se, and full palatalization esronalization As mentioned earliein their model
front vowels, like coronal consonants, halve place feature [coronal]. This feature
has a dependent binary feature, [anterior} @owels are assumed to be inherently
[-anterior] (Hume 1994:121). Either the depeamdeature [anterior] or the main place
feature [coronal] are able to spread in asimilation process to the place feature of an
adjacent segment. In what Clements andchEluefer to as palatalization the segment
acquires the [coronal] place of articulatiamder the V-place node in addition to its
own C-place feature and thus has secongalstalization. In cmnalization, if the
segment is a dorsal like it acquires the [coronal] place feature in the V-place node
and becomes secondarily palatalized, then this tier must be promoted to the C-place

node (i.e. the consonant delinksoriginal place featuregdnd thus completely changes

its place of articulation. Thus, the change flognt/ occurs in stagesirst secondary

palatalization then full palatalizationf the segment is an alveolar likat acquires
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the feature [-anterior] and becomes palathgnging its place of articulation. The
figures below schematically represent &nd secondary pakaization in the

Clements/Hume feature geomeimodel (from Cavar 2004:17).

C V
l |
C-PI b
Cor ™. V-PI
l e
[+anterior] " Cor
|
[-anterior]

Figure 1.6 Coronalization
(represented is full palatalization of a coronal tike
spreading of Coronal [-anterior] feature.

c \%
| |
cp C-PI
[— |
Cor V-PI
| |
[+anterior] Cor

Figure 1.7 Palatalization
(represented is secondary gialezation of a coronal like):
acquiring Coronal V-place by the consonant.

There are several challengeth this account. Fitsthere is no reason to
believe that an intermediary stage of@wstary palatalization is always necessary for
full palatalization. Diachronic evidend®es not support this development (Bhat
1978). In addition, only front vowels are piedd to trigger pakalization under this

account, as only the feature [coronal] or itstgaior] dependent caspread in either

coronalization or palatalization. As preusly mentioned, high back vowels, which
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would be characterized by theature [dorsal], also trigger palatalization occasionaly,

but spreading of this faate would not result in patiaization or coronalization.

1.5.3 Lahiri and Evers (1991)
Lahiri and Evers (1991) vese feature geometry representations aiming to
resolve the challenges raised by the Clesietume model described above. Labhiri

and Evers propose the representation afgd of articulation given in figure 1.8

below.
Place
/\
Articulators TonguePosition
Labial Coronal Dorsal Radical [high] [low] ?

EVASSS

[round] [anterior] [stident] [distributed]

Figure 1.8 Representation of places of articulation
(Lahiri and Evers 1991:87-8)

As figure 1.8 shows, place of artictitm for both consonants and vocoids is
represented by a unitarytsd place features, disijuishing between primary
articulators and the positiaf the tongue (an Articulatdode and a Tongue Position
Node). The articulator can be Labjedund], Coronal [anterior], [strident],
[distributed], Dorsal or Radical, and ttengue body position can leiher [high] or
[low]. Lahiri and Evers leave the TongResition Node incomplete to allow for
additional height classifications, should thé® proved necessary. The feature [back]

is not necessary, as [-back] is includedier Coronal, and [+back] under Dorsal.
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Furthermore, the representation above doeswhtde all of the dependent features,
such as [continuant], but these are assumée toart of the repsentation (Lahiri and
Evers 1991:87).

Front vowels are Coronal, back vowalre Dorsal, and rounded vowels have
multiple places of articulation, as scheroaliy represented below, where A indicates

‘Articulator’, and TP ‘tongue position’:

i u
A/\ TP A/\ TP
Coronal [+high] DorsalLabial [+high]
[round]

Figure 1.9 Vowel representations
(Lahiri and Evers 1991:90-110)

By having these representations, thaitieand Evers model can capture both
the frontness and the height of the triggef palatalization.Palatalization as
secondary articulation results from the spmegaf the feature [kigh] to any of the
places of articulation, and is thus a tondpaely effect. All consonants with secondary
palatal articulation have a uniform represgion, namely with their respective place
of articulation (Labial, Coronal, Dorgadnd the Tongue Position [+high]. For full
palatalization of velars (vat fronting in their ternmology) the Coronal Node, along
with the [-anterior] featurespreads and Dorsal delinkspresented in figure 1.10. In
dental/alveolar palatalization the Coronal dependent feature [-anterior] spreads within

the Coronal Node.
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k j Y
root root > root
Place [-continuant] Place [+continuant] Place [-continuant] [+continuant]
I | I
A A A
e | |
Dorsal Coronal Coronal
| I
[-anterior] [-anterior]

Figure 1.10 (Full) Palatalization of velars
(Lahiri and Evers 1991:91)

This model predicts that secondary paliaation could be triggered by any high
vowel, not just high front vowels, in caast to the Clements/Hume model which
predicted that only high frosowels should trigger anypg of palatalization. It
further predicts that only high vovgeland not lower front vowels likee should
trigger secondary palatalizati. As Lahiri and Evers thesalves point out, there are
languages where bottande trigger secondary palatalizat, and they suspect that
this may be connected toetlacoustics of the vowels, atidht it is possible that the
consonantal off-glide in secondary palaation may in fact be an on-glide of the

following vowel (i.e. the trigger [e] may actually be phonetically [je]).

1.5.4 Evaluating feature geometry analyses

The analyses of segmental repressoreand palatalization reviewed above
have all attempted to account for futichsecondary palatalization by positing the
correct representation for consonants ang#iatalization triggers: front vowels and
the palatal glid¢. Each model builds on the preus one and captures more of the

palatalization processes, while a¢ ttame time makingredictions about
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palatalization triggers andsal palatalization daomes. The Sagey (1986) model can
only straightforwardly account for secondgaiatalization of coronal consonants,
while the other types of paldization are represented abitrary feature spreading.
The Clements/Hume model predicts that dmiyh front vowels and the palatal glide
trigger palatalization, and thhtll velar palatalization always has an intermediary step
of secondary palatalization. Lahiri and Ex€t991) predict that both high front and
high back vocoids can trigger secondariafaization, but thalower front vowels
should not trigger secondapglatalization. When they do, this is explained as a
possible phonetic on-glide onetlvowel rather than arffeglide on the consonant.

All of these accounts have appealing aspqmrticularly in capturing the fact
that front vowels and the palatal glide néedhave a representation that allows their
interaction with coronal consants in a straightforwakday. The Lahiri and Evers
(1991) analysis recognizing two Place Nodks,Articulator and th Tongue Position
Nodes, is especially attractive as it predicts the fact that secondary palatalization can
occur equally with consonants at all placésrticulation, as it is a tongue body effect.
My palatalization survey confirms this pretiim. However, all of these accounts also
have different shortcomings, as alreadyntimned during the discussion of each of
these models. Just to review one exangd,discuss in detail in Chapter 2, the
palatalization survey shows that front vosygligh vowels, and the palatal glide all
trigger palatalization, evethough high back vowels serve @alatalization triggers
less often. All of the models make diéat predictions regarding palatalization

triggers, and none of them captures all of the facts.
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1.6 Proposed Analysis

The palatalization survey | conducted revealed several implicational
relationships among palatalization triggemnsl dargets that would be best captured by
a different type of framework than thosealissed above. For the formal analysis of
palatalization | adopt a version oftAaulatory Phonology (AP) developed by
Browman and Goldstein (1986 et seq.), as aglbubsequent researchers using this
approach to phonology, including Byrtid06a, b et seq.), Gafos (1999, 2002),
Kochetov (2002), and Davidson (2004). In addition, the gestural account is couched
in an Optimality Theoretic (OT) fra@work (Prince and Smolensky 1993).

An overview of AP is given in chapter 4n brief, AP views the articulatory
gestureas the main unit of phonological description. A gesture is specified in terms of
an articulator (e.qg. lips, tongue), a consinic location (place of articulation) and a
constriction degree (manneraticulation). In addition, ggures are have a duration
and are timed with respect to each oth&s.speech unfolds in real time, gestures
must coordinate with one othand as a result they camgorally overlap. Following
this approach, | propose that palatalizatiaeesr as a result ofématural interaction
of the oral articulators during speeatdahe consequences of that interaction on
speech production. The degree of gestovatlap and the participating oral
articulators determine whether full or sedary palatalization seilts from gestural
coordination. | do not discount the findingatiperceptual factermay be involved in
certain aspects of palatalization (611998, Ohala 1978); however, | argue that
articulation is the principal reason for pal&zation. More spefically, there is no

change in perception without an analogous change in production.
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Optimality Theory is well suited to accouot cross-linguistigatterns, as it is
based on the premise that all languages are governed by the same set of violable
constraints, and that differees among languages resuttnfr the interaction of these
constraints. However, an OT analysisiebhdoes not make reference to gestures and
how they interact during articulatiomould not capture the palatalization
generalizations in a straightforward wayA model combining AP and OT, using
gesturally-based OT constraints, preslihe different attested patterns of
palatalization and it also illustratedich patterns we should and shountat expect to
find in natural languages. For example, there should be no language in which labial
consonants palatalize to the exclusiomafonal and dorsal consonants. The
languages in my sample verify this prediction.

This dissertation is the first wherethdull and secondargalatalization are
addressed in a unified account baseg@emeralizations revealed by a balanced
language sample. The greatest contributiothmigfthesis regards labial palatalization:
this is the first detailed study of the presef full labial palat&ation, and also one
that explains the general dependency ofdigalatalization on the palatalization of
coronal and dorsal consonants. This is #igofirst study that distinguishes between
palatalization in morphologal vs. phonological context§.he formal account of
palatalization has implications for Artitatory Phonology and the extent to which
gestures can interact, and foptimality Theory and the types of constraints that can

be used in conjunction with gestures.



CHAPTER 2

PALATALIZATION IN THE LANGUAGE SURVEY

This chapter will present empirical data palatalization. These data will
constitute the foundation on whithe rest of thdissertation lies. Where appropriate,
| will make comparisons with findings in previous surveys (Chen 1973, Bhat 1978,
Hall 2000). Palatalization cdre categorized along twordensions: (i) whether it is
full or secondary, and (ii) whether itpsirely phonological (bophonic, occurring
across the board in a given languagenorpho-phonological (typically conditioned
by certain affixes or having other morphologicadtrictions). Whin each dimension
the same issues would need to be axtdr@: what are the targets, triggers, and
outcomes of palatalization.

Both full and secondary pa#dization are important, as they complement each
other in revealing palatatation patterns both within and across languages. Also
important are the effects of morpho-phawtal versus phonologal palatalization
contexts. For example, in a given langeahere may be both full and secondary
palatalization, in both phonmgical and morpho-phonologicabntexts, and sounds at
different places of articulation may béected by each type of palatalization.
Collapsing all of these famts would miss important geradizations specific to
full/secondary and morpho-phonological/phagital palatalization. Thus, in
presenting the findings in the language sample for this work | will examine

palatalization in both of these dimensions.

32
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This chapter is structured as followls. section 2.1 | give an overview of how
the language sample was built. Sections 2.2 through 2.6 present the findings of the
cross-linguistic survey. | psent the findings of full padalization and of secondary
palatalization as a whole, and thendaliss differences arising from comparing
morpho-phonological with phonological palataliion. For both full and secondary
palatalization | discuss thertgets, triggers, and outcomespalatalization, along with
any implicational relationships and other sigeafit generalizations dh arise thereof.
Section 2.7 discusses pal&ation triggers, andextion 2.8 provides chapter

conclusions.

2.1 The language sample

My goal has been to create a language sample that is as balanced as reasonably
possible and then analyze palatalizatiorhimse languages. This is different from a
language sample which includes every langubgehas palatalization. My sample
consists of both languages which shovwataization, and langwgges which do not, to
reflect the distribution of palatalization acrdasguages. Later in¢hanalysis it will be
clear why it is necessary &bso include languages which dot have palatalization in a
study about palatalization. Foow it is sufficient to say #t in order to learn under
what circumstances palatalization ocatirs also important to know what might
prevent palatalization from taking placedaalso that, despite being widespread,
palatalization does not automatlgaoccur in all languages.

In conducting a typological study it is portant to avoid genetic, areal, and

bibliographic biases which create arbaanced language sample. Ideally, the
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language sample should inde a proportional number @nguages from different
families and different geographic areasthé languages are from the same language
family they are more likely to show conom features than languages which are from
different language families, due to thikeaving a common ancestor. In that case, a
generalization cannot be considd a linguistic universal, brather could be a feature
of that language family. This is referred to ageaetic bias Similarly, languages
which are in close contact with one anottiee to geographical factors, such as the
languages in the Balkan Sprachbund, can stmwmon features even if they are not
genetically related. Generalizationsdran that case are said to reflactal biases A
third potential problem in building balanced language sample lldiographic bias
or the lack of availabilityf good and diverse languadescriptions (Comrie 1989:10-
12, Dryer 1989).

| could do little to avoidh bibliographic bias, beg limited to languages that
have been studied and about which soingthas been written. The grammatrs |
referred to were primarily found in the colten of the Universityof California, San
Diego (UCSD) library, but | also requedtbooks from other libraries in the United
States. To ensure genetic and geogragiliersification | followed Dryer’s (1989)
guidelines that each language in éabhaed sample belong to a differganus a
language subfamily such as Germanic or Romance, and be froofi fives geographic
areas: Africa, Australia-New Guinea, Esie North America, and South America
(Dryer 1989:267). Dryer includes Austramn (also Oceanic, Ponapeic, etc.)
languages under Eurasia. His argumentHrinclusion is that Eurasian and

Austronesian languages show similar structanalracteristics. In my sample | separate
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Eurasian and Austronesian languages im ¢tategories, based on genetic relatedness
and areal distribution. A complete listtbke languages in the survey is given in
Appendix 1. The last appendix containdadabase entry for each language that has
palatalization. Each entgontains the following information: the name of the
language, the language family, the locatiorereithe language is spoken, the segment
inventory, a summary of palatalization findings, representative examples of
palatalization, the type of [sdalization—full or secondarghe triggers and targets of
palatalization, the “fate” of #htriggers and the targets, the position of the trigger

relative to the target, any atiohal comments or relevantformation, and references.

A note on transcription

As the sources | consulted were publleer a long span of time and represent
different descriptive traditionghey utilize various types of transcriptions. The symbols
are usually described in phonetic termghi@ sources, so correspondent International
Phonetic Alphabet (IPA) symbols can be detaed. In this dissertation | use the IPA
and, for consistency, when providing exaes | replace non-IPA symbols with IPA
ones. Inthe database entries | uséahanily the system given in the source and

provided comments with symbol descriptions where necessary. For example, the

voiceless alveo-palatal affricate, which is what | uséhroughout this work, was
transcribed as in Amharic (Bender 1976}5in Polish (Cavar 2004), argin Fanti

(Welmers 1946)t/in Romanian (Chitoran 2002a). Secondary palatalization was noted

in many ways, including usirg superscript on the conson&¥br C, or a diacritic

such as [C'] or [@. | indicate secondary palatalization with a supers¢optthe
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consonantC. When referring to sounds in theté will follow the convention of
italicizing the symbols, as | have done irstharagraph. In examples, the symbols will

be left non-italicized.

2.1.1 All languages surveyed

The cross-linguistic survey includagotal of 117 languages from 86 geriera
Of these, about half (58) show sofoem of palatalization. The table below
summarizes the numbers of languages in eaeh and how many have palatalization.
There are 25 languages surveyed from Africa, 16 from Australia-New Guinea, 34 from
Eurasia, 19 from Austronesia, thirteanguages from North America, and ten
languages from South America. The differemcaumbers is mainly due to the paucity
of relevant descriptions for South Amerida. each of the fivareas there are languages
that belong to different genera or, if theglong to the same genus, they come from
different geographical areas.

Table 2.1 Language sample summary

Area Total number Palatalization No palatalizatiJn
of languages

Africa 25 18 7
Australia New Guinea 16 6 10
Eurasia 34 15 19
Austronesia 19 4 15
North America 13 10 3
South America 10 5 5

TOTAL 117 58 59

25 of these languages are the same as the languages described in Bhat (1978). For t&o of the 2
languages, Kashmiri (Dardic, India) and Cocopa (Yuman, Mexico), | have not found evidence of
palatalization. Kashmiri is discussed in more detail in this chapter.
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For some languages palatalization is presaiyt in certain dialects, or there are
several dialects that have palatalization,dath has its own pattern. Each dialect is
specified in parentheses filwose languages for which gra particular dialect is
described and specified (iongolian—Halh dialect, Coatzospan Mixtec—women’s
speech). Languages for which more thandiakect is described are only counted once
in Table 2.1, but since various dialects presififerent patterns of palatalization (which
also constitute subsets dilatalization patterns in other unrelated languages), each
dialect, or group of dialects that share a palatalization patteroyiged separately in
the discussion of palatalization patternsapgropriate to each case. Languages with

more than one dialect described are Arthéb), Romanian (2), and Greek (2).

2.1.2 Languages with palatalization

The sample consists of 58 languages Winiave palatalization and 59 languages
which do not have palatalization. In thicgen | briefly discigs the basic selection
process for languages with palatalization, and in the next section | do the same for
languages without palatalization. Whethemidude a language in the palatalizing
group was primarily determined by examining tfsnscriptions and descriptions of that
language. If a grammar or jowal article described a palatalization process, or if the
transcriptions demonstrated the presengeatdtalization in a language, according to
the definition of palatalizatn established in Chapter lathanguage was included.
This was not a simple task, as soméhefdescriptions wer@mbiguous. Fifteen
languages were described as having e#lier only certain @sses of consonants

eitherpalatalized or palatalized to different degrestightly, somewhat, moderately,
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strongly, phoneticallyor redundantlypalatalized. For all huwo of these languages
examples were provided which clarifisdch descriptions. For a third language,
Mwera, this is only partly the case, witleal full palatalization ofelars but unclear
palatalization of labials and coronals, as will be discussed below.

The qualifying terms mentioned above normally correspond to secondary
palatalization, as in Amharic, Bulgarian (laland coronal targets) Hausa, Kayardild,
Mongolian and others, but there are a fewesas which full palatalization is what
takes place, as in Bulgarian (dorsagj&ets), Luganda, and Mangarayi. For two
languages, Kokota and West Greenlandiajas difficult to determine what the

description of palatalization meant becauskok of more detailed explanation or

examples. In Kokota (Weste@ceanic, Solomon Islands) velagrandy “slightly

palatalize” before front vowels e, to a higher degree befaréPalmer 2002). In West

Greenlandic (Inuit, Greenland) alveolars, n andl are “slightly palatalized” in the

environment of, while k, g andy are post-palatal beforeand medio-velar/dorsal

otherwise (Fortescue 1984). From this diggion of West Greenlandic it seems that
dorsals change their place of articulatisnggesting full palatalaion, but it is not
clear what type of palatalization the atlars show; therefore, | cannot establish a
pattern for this language. For these oeasl include these wianguages only in the
general count, but not in the detailed dssion. Nevertheless, as will be described
shortly, the fact that either dorsals alooecoronals and dorsals together palatalize
(either secondarily or fullyis compatible with the patalization patterns found in the

rest of the languages, so thése languages would neatly fit to the general patterns.
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In the third language, Mwera (Bantu, Tanzantilere is full palatalization of the

velar stopsk andg to t/'andd3, respectively. However, feome labial and coronal

sounds it is not clear from thkescription whether they apalatalized or not. Harries

(1950) states that “as a palatalizatipfpalatal semi-vowel] is used to form the

following consonantal combinationsy, mpy, mby, ty, nty, ndy, my, Ay, ly; while its
presence in the palatd)sdz andy is implicit” (Harries 1950:15). He uses the term

“palatalization”, and the symbols indicatathhis would beecondary palatalization
(excluding the palatal sounds themselves) tie examples do not make it clear that
this is indeed palatalization or simplgaquence of a consonant and a palatal semi-
vowel. | have found no other sources disoug this process iNwera. As nothing
more is said about this, and as Hslrquote makes reference to “consonantal
combinations”, | will assume that coronalsd labials do not undgo palatalization in
Mwera and exclude these sounds fromdéatiled study. | will only include dorsal
palatalization, which is clearly illustied with exampleg Harries (1950):

(1) Dorsal palatalization iMwera (Harries 1950:8):

Root Applicative __1sqg.past

ika -tfila ‘come for, arrive at’ nife ‘| came’
potka potgfela ‘be in pain for’ neotetfe ‘I was in pain’
twanga twamizila ‘pound grain for’ rtwardzile ‘I pounded’
Bulaga Puladzila  ‘kill for’ namuledze ‘I killed him’

This leaves 56 languages which are includethéndetailed discussn of palatalization
(including Mwera, excluding Kokota and Wé&3teenlandic). In the next section |

discuss the exclusion process flmmguages without palatalization.



40

2.1.3 Languages without palatalization

As mentioned earlier, my sample inclsdg9 languages without palatalization.
For most of these languages (5#ave made the determination that they do not have
palatalization based on transcriptions and desons of these languages in the sources
| have consulted. It is obarse entirely my own responsity if | misinterpreted the
findings in those sources. The other fisaguages are excluded because they are
reported to have only velar fronting, or thegve questionable palatalization. These
cases are further discussed below.

Three languages are reported to havanfeonting, with velar consonants being
pronounced more fronted when they occur befoont vowels. In Indonesian (Sundic,
Indonesia) velar obstrueritsg, x are pronounced more frontbdfore front vowels, and
more backed before back vowels (Dy#867). Similarly, in Nepali (Indo-Aryan,
Nepal) plain and aspirated velar stépk”, g andg" are pronounced fronted before
front vowelsi ande (Acharya 1991). In Karachdionto-Caspian, Russia) only the
voiceless velak appears to be subject to frontitkgs pronounced as post-palatal when
before front vowels, whilg is pronounced ag When adjacent to back vowekss
optionally pronounced as a uvular stpSeegmiller 1996). Therare other languages
which have fronting, but they also havdl far secondary palatalization, as summarized

in the table below. These languages are oblyonsluded in the palatalization sample.
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Language Fronting Full Sec Comment
Indonesian /K, g, x/
Karachay K/
Nepali Ik, K, g, d/
i [K] and [g] show
Ejagham it,d kg §, ds/ Dorsal fronting or pal
depending on
trigger
English /k,g/ Coronal
Hungarian Yes, but not Coronal
discussed
further
Japanese Ik, g/ Coronal
Dorsal (/h/
only)
Karok K/ Coronal
Korean Ik, kh, K, g/ Coronal
Mangap-Mbula | /k, g,"g, 1/ Coronal
Maori Ik, n/ Coronal (?) NOII ?'eaf if fu”l
Dorsal pal. 1or corona
Tohono Ik, g/ Coronal Coronal Different coronals
0O'0Odham for full and sec.
Romanian Ik, g/ (Labial-Mold.) | Labial Diffefﬁ by
(Standard and Coronal Coronal ohonological V.
Moldavian) Dorsal Dorsal phonological
palatalization and
target type
Zoque Velar Coronal Labial Velar fronting
Dorsal before vowels,

palatalization
before palatal
glide

Velar fronting also exists in English, where theound inkeepis pronounced more

forward than thé in coop’. In fact, it is possible thathis type of fronting is found in

many of the languages which didt report it and which | conséd not to have any type

of palatalization. It is difficult to tekxactly what velar fronting amounts to, as it

8 In the case of English, Mielke’s sound patterns P-base database (2006) shaasdgaalatalize ta

and; before front vowels, which would be full palatalization by my definition.
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sometimes comes down to a judgment call: does frontkng@an pronouncing it as a
palatal stog, or is it still ak but produced with tongue contact further forward from its
normal position, but not enough to make it pafatat what point in the roof of the
mouth do we demarcate palatal from velalt?is impossible to answer these questions
for all of these languages, and for that reason | will base my generalizations and
subsequent analysis on reports of soundrateons with palatal or palato-alveolar
sounds in each languatfe.

In addition to the three languages whitave velar fronting there are two

languages excluded because of highly quedhiengalatalization. In Andoke (Isolate,

Colombia) the coronal fricativenever appears before mid-front vowelsr €, but

instead alternates with the palatal stpprhich resembles palatalization (Landaburu
1979). sdoes appear beforewhich is unexpected in cases of palatalizatiom,ig$he
best palatalization gger. If Andoke had palatalizati, we would expect the palatal
stop to appear beforalso, which is not the case. rBe examples are provided below:

(2) Andoke (Landaburu 1979:29):
@) [céme] ‘the tribe of Mifaa’ (b)  Tsi]  ‘black cricket’
[céhg ‘little black bird’ [sidaa] ‘coral snake
[padéce] ‘iguana’
As this is the only information available redang palatalization ithis language, it is

likely that the grammar is incomplete ath@ current data are not enough to allow a

clear discernment regarding palatalization.

° | am grateful to Amalia Arvaniti for discussion on this topic (2006, personal communication).
10 As it turns out, even if more languages reported velar fronting as palatalization, tlyesgéswould
fit into the implicational patterns | identify in this chapter.
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For Kashmiri (Dardic, India) therare conflicting reports regarding
palatalization. Kelkar and i&al (1964) write that allansonants undergo palatalization
before front vowels, and their examples indicate that tHidlipalatalization.

However, Wali and Koul (1997) argue thdlt@alatalized consonants are contrastive in
Kashmiri, and that there is no palatalion at all in the language beyond phonemic
contrasts. As seen in the following exampfgain stops contrast with stops that have

secondary palatalization:

(3) Kashmiri contrastive palatalization (Wali and Koul 1997:297):

ftal/  ‘under vs. Jal/ ‘apiece’

/nu:l/ ‘mongoose’  vs. ‘inl/ ‘blue’

It is highly doubtful, therefore, that Kashimas an active process of full, or even
secondary, palatalization, though it is possibig pinocess did exist at some point in the
history of the language. Ftrese reasons, the languagescdbed above are excluded
from the palatalization sample.

In the next sections | present the paliaation findings for full and secondary
palatalization. In each case | addressphlatalization targs by major place of
articulation and any differences anigifrom comparing morpho-phonological and
phonological palatalization. | digss palatalization triggers asingle section as there

are no significant differences between full aedondary palatalization in this respect.
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2.2 Full palatalization
2.2.1 Full palatalization targets: general patterns

This section presents a detailed examination of full palatalization targets by
major place of articulation affected: labiaronal, or dorsal. First | discuss the
findings without distinguishing be®en morpho-phonological and phonological
palatalization, thus allowing us make generalizations about full palatalization as a
whole. Then | will present an important diéace concerning full labial palatalization
when the morpho-phonological palatatina contexts are distinguished.

Table 2.3 below summarizes the full galezation patterns fothe languages in
my sample, 45 languages or dialectpasated according to morpho-phonological,
phonological, and total full palatalization.

Table 2.3 Full palatalization (45 languages/dialects)

Labial | Coronall Dorsa8 Coronal Labial | Labial + | Labial,
+ Dorsal | + Coronal | Coronal,
palatalizati Dorsal Dorsal
Morpho- 0 13 3 4 0 0 2
phonological
0 14 6 8 0 0 0
Phonological
Total full 0 27 9 12 0 0 2
palatalization

Six of the languages included in Tald.3 (Korean, Mina, Tswana, and the
Gonder, Menz, Gojjam/Wello dialects Amharic) have botlmorpho-phonological and
phonological palatalization, and five of them this occurs at the same place of
articulation. This is why the numbers inbl@ 2.3 add up to more than 45 overall.

Sixteen of these languages afse secondary palatalizatiahone or more places of
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articulation, not indicated in this tabl&ee Appendix 2 for overall palatalization
patterns in individual languages.

Let us first focus on the overall full psddization patterns, gen as the sum of
morpho-phonological and phonologigadlatalization in théast row of Table 2.3.
Notice that consonants at all three plagkarticulation are targeted for full
palatalization, but not to the same degr€eronals and dorsals show independent as
well as co-occurring full patalization, while labial patalization always co-occurs
with both dorsal and corohpalatalization. Coronal full palatalization outhnumbers
dorsal full palatalization, twenty seve®{o) vs. nine (18%) languages, and twelve
(24%) languages fully palataéizooth dorsals and coronal®nly two languages (4%)
in my sample show full palatalization oblals, the Moldavian dialect of Romanian,
and Tswana® As will be discussed in the nextagiter on labial palatalization, there is
evidence in both languages thaiitd full palatalization did noih fact occur as implied

by using the term “labial palatalization”. Fidbial palatalization did not arise directly

from p to t/ for example, but via intermediary sésy Historical evidence suggests that

a series of changes not directly affectinglti®al consonant itsglbut rather a palatal
glide which followed it, is responsible ftre synchronic alternations between labials
and palatalized consonants. Howevel, gastpone the detailed discussion of full
labial palatalization until the next chaptn; the time being | will assume that labial

palatalization is preseirt these two languages in my sample (Moldavian and Tswana).

Mt has also been proposed that Ikalanga has full labial palatalization (Mathangwane 198&erto
with the exception ofn, the other labials become alveolar, not palatal. See Appendix 7.
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The patterns in Table 2.3 suggest thetexise of an implicational relationship
for full palatalization that groups cororedd dorsal sounds together, separating them
from labial sounds. Labial palatalizationdependent on the palatalization of coronals
and dorsals in an implicational fashion: ibial consonants fully patalize, then so do
coronal and dorsal consonants. Notice thate is no language in the above table (and
in fact in the entire language sample) thdatadizes labials to the exclusion of coronals
and dorsals. There is no implicational telaship between the fipalatalization of
coronals and dorsals, but only between thdaloiils and coronaldorsals as a group.
These findings are summarized in (4) below:

(4) Full palatalization generalizations:
o coronal and dorsal targets may be fully pal&ed independently of each other,
or both places of articulation may be targeted in the same language.
o labial palatalization always coaxurs with both dorsal and coronal
palatalization (impliational universal)= labial > coronal & dorsal.

The full palatalization implicational universal established here will be modified
later to reflect the fact that labial consonants do not palatalize fully at all, as argued in
the Chapter 4. What remains true is thi&tbial consonants alternate with fully
palatalized consonants in a given languélgen coronal and dorsal consonants will
show full palatalization in that language adlwé&lowever, while for the latter using the
term “palatalization” would be accurate, thisuld not be so for the former, as labial

consonants do not in fact fully palatalize.
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2.2.2 Full palatalization targets: maopho-phonological vs. phonological
When comparing morpho-phonological gsttbnological full p&atalization, we
find the same patterns as when the two wetkapsed, with one gnificant difference:
the cases of full palatalization of labials are all morpho-phoncahgiThere are no
labial consonants which palatalizegarely phonological contexts in synchronic
grammars, thus we never see labials altergatith palatals in mutually exclusive
contexts. Labial consonards not palatalize fully in theame way that coronals and
dorsals do. | will argue in the analysisGhapter 4 that phonological full palatalization
of labials is not expectead occur because of the arlators involved in producing
labial consonants on the one hand and theadedation triggers on the other: the lips
and the tongue, respectively. These aldiicus can move independently of one
another, therefore there is no pressurditbpalatalization to occur. Instead, in
phonological contexts labial consonants sts@eondary palatalization. Even the
morphological cases, as previbustated, can all be linkeid diachronic change. The
full palatalization summary in (4) is repeatmtd expanded here to include this fact
about labial palatalization:
(5) Full palatalization generalizations:
o coronal and dorsal targets may be fully paléted independently of each other,
or both places of articulation may be targeted in the same language
o labial consonants never have full phoogical palatalization in synchronic
grammars
o full labial palatalization always c@ccurs with both dorsal and coronal

palatalization (impliational universal): labial > coronal & dorsal
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Chen’s (1973) predictions for palatalizatipatterns are only partially consistent
with my observations. Recall Chen’s preuin that if labials palatalize then so do
coronals, and if coronals p#ddize then so do dorsals. Thuge should expect to find
no language in which only coronals palaelito the exclusion of dorsals, and no
language where only labialslptalize. On the other hand, we should expect to find
languages with only full palatalization of dorgalsAs | have shown here, there are
many languages with exclusi\palatalization of both dsal and coronal sounds, and
indeed no language where only labials tsize. Thus, the flaw in Chen’s
implicational hierarchy lies in the predioti regarding coronals and dorsals: they can
palatalize independently avdether. | should point othat Chen’s analysis and
predictions were based on a very sntallguage sample, and it is therefore not
surprising that a larger scale empirical stushuld contradict some of the predictions
that the hierarchies make.

My observations of full palatalization parns are consistemtith Bhat (1978),
who writes that full palatalization of labiaksvery rare (Bhat 1978:70). Most of the
languages in his sample show palatalizatiooavbnal and dorsal consonants, just as
the languages in my sample do, and only adesweported to have full palatalization of
labials, among these Romanian and Tswana (see chapter 3 for further discussion on
labial palatalization). Bhat does not farlate any implicatiorlaelationships for

palatalization, so | cannot evalugite findings in this regard.

12 Chen also proposes an implicetal hierarchy for palatalization trigge whereby if lower front vowels
trigger palatalization, then so do higher front vowels. This will be discussed further in the next section.
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Neither Chen (1973) nor Bhat (1978%uinguished specifically among morpho-
phonological and phonological palatalion contexts, rather they collapsed all contexts
in their analyses. Finally, | cannot coanp my findings to Hall (2000), as he is

concerned with secondary palatalization, particularly at the phonemic level.

2.3 Secondary palatalization
2.3.1 Secondary palatalization targets: general patterns

This section presents a detailed description of secondary palatalization targets by
discussing the major place of articulation affd¢tabial, coronal, or dorsal. As in the
previous section, | first present the fings without distinguishing between morpho-
phonological and phonological palatalization, &meh | will discuss some important
differences that arise when distinguishingween the two contextdn brief, dorsals
show exclusive secondarylptalization only in phonologi¢&ontexts, and in morpho-
phonological contexts dorss¢condary palatalizatiaa dependent on coronal
palatalization. Coronals, on the other handy pelatalize secondarily in both contexts.

Table 2.4 below summarizes the pattavhsecondary patalization in my
language sample, totaling 32 languages oedtal As with full palatalization, the
results are separated according tapho-phonological, ptnological and total

secondary palatalization.
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Table 2.4 Secondary palatalization (32 languages/dialects)

POA | Labial| Coronal Dorsal Coronal Labial +| Labial + | Labial,
Sec. + Dorsal| Dorsal* | Coronal* | Coronal,
palatalizati Dorsal
Morpho- 0 2 0 0 2 1 4
phonological

0 5 9 3 0 3 6

Phonological
Total 0 7 9 3 2 4 10
secondary
palatalization

* all of these cases also have full palatal@aof the third place of articulation (or in
the case of Mandarin, do not have dorsathéenvironment of the palatalizing trigger)

Table 2.4 illustrates that, as was theecwith full palatalization, dorsal and
coronal consonants show indegent as well as co-occurg secondary palatalization.
There is overlapping morphahonological and phonological palktation at the dorsal
place of articulation in both dialects of Ranian (standard and Moldavian) and in
Polish, which explains why the total numbedsl aip to 35 in the last row. Thus, there
are nine (26%) languages in which agdsspalatalize exclusively, seven (20%)
languages where coronals palatalize exeglg, and three (9%) languages where both
coronals and dorsals palatalize. Labstld never palatalizendependently; however,
there are sixteen (45%) languadencluding dialects) in wbh labials have secondary
palatalization, and in ten of these @hsonants show secondary palatalization,
compared to only two languages with fulbial palatalization. Clearly, secondary
palatalization affects labials differently tharl palatalization does. Whenever labials
show secondary palatalization so do eitmonal or dorsal consonants, or both. In
Bulgarian, Carib, Mandarin, and the Gondelect of Amharic only labials and

coronals show secondary palatalizatiamd & Polish (Slavic, Poland) and Zoque
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(Mixe-Zoquean, Mexico) only labials and dats show secondapalatalization in
morphological contexts. All consonant®sg secondary palatalization in phonological
contexts in Polish, with the dorsal consonaltting so before different vowels than in
morphological contexts (see Appendix 3). wéwer, in all of the languages where
labials and only one other place of arti¢ida show secondary [sdalization, the third
place of articulation is subjetd full palatalization. In the case of Mandarin, dorsals do
not appear in palatalizing environmef(ilzianmu 2000), making it impossible for them
to show any type of palatalization. If theyldiccur in such contexts they would also be
expected to palatalize. It@dso possible that they didlptalize in these contexts and
that is why they no longer appear befpedatalizing triggers; hogver, since Mandarin
does not show morphological akations it is impossible ttell what occurred with the
dorsals other than looking at the distriional facts. Below | summarize the
generalizations of secondary palatalization.
(6) Secondary palatalization generalizations:
o Coronal and dorsal consonants can palata independently, or both may
palatalize in the same language
o Labial secondary palatalization always co-occurs with either coronal or dorsal
secondary palatalization, or both (implicational universal):

labial > coronal or dorsal



52

2.3.2 Secondary palatalization targets: morpho-phonological vs. phonological

When comparing morpho-phonologi@ld phonological secondary
palatalization, two interestg patterns surface. Firgtidependent dorsal secondary
palatalization only occurs phonologicallfhere are no languages in which only
dorsals are secondarily palatalizednorpho-phonological contexts. Typically,
morpho-phonological secondary palatalizatdiects either coronals alone, or
consonants at all places ofianlation. In the case of Polish and Zoque, where dorsals
and labials show morpho-phonological @edary palatalization, coronal consonants
fully palatalize in the same contexts. eféfore, dorsal morphphonological secondary
palatalization is dependent on coronal pta-phonological palatalization (either full or
secondary).

Second, consonants at all three plasfearticulation can show secondary
palatalization, either in morpho-phonolodioa phonological contexts, as seen in
Shilluk, Yagua, Romanian, several dialects of Amharic, Mongolian, and Nupe. This
pattern confirms that labial consonants are affected by secondary palatalization
differently than by full palatalization. I§¥) | summarize the generalizations for
secondary palatalization, taking into accotlet differences arising from comparing
morpho-phonological and phomgiical palatalization.

(7) Secondary palatalization generalizations
o Coronal consonants may palatalize ipgadently in both morpho-phonological
and phonological contexts

o Dorsal consonants can palatalize indedently only in phonological contexts
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0 Morpho-phonological dorsalesondary palatalization idependent on coronal
palatalization (full or secondary)dorsal > coronal
o Labial secondary palatalization always co-occurs with either coronal or dorsal
secondary palatalization, or both (implicational universal):
labial > coronal or dorsal
Because of the approach to palatalization, full vs. secondary and morpho-
phonological vs. phonological contexts, these g@imations have not been made in
prior studies as far as | am aware. C{v3) did not look atecondary palatalization,
and Bhat (1978) concluded that secondarytphation is areallyestricted, but that
when it does occur it affects consonantaligplaces of articulation (Bhat 1978:76).
This latter observation is gerally true, as many ofélanguages with secondary
palatalization do palatalize consonantsligplaces of articulation (see Table 3 of
Appendix 2), though | did not find secondasiatalization to be areally restrictdd
Although Hall's (2000) generalizationply mainly to phonemic systems, he
does claim that the implicational universal thia language has a lpdalized rhotic it
will have at least one palatalized nonrhotitiicl be an absolute universal, applying also
to the surface representation. | did not fogpecifically on rhotics, but my findings are
consistent with this universal, #sere is no language where omgounds are
palatalized, either fully or secondarilfrurthermore, | also found that rhotionsonants

are resistant to palatalization, justHall (2000) and Bhat1978) also found.

13 Maddieson (1984) states that, in phonemic systems, secondary palatalization occurs more commonly
with labial and coronal stops, but this does not imply that it does not occur with velar stops (Maddieson
1984:37). Similarly, Kochetov (2002) states that dorsals show secondary palatalization less often than
coronals and labials (Kochetov 2002:21).
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2.4 General remarks on palatalization patterns

The full and secondary palatalization patterns discussed above converge on the
fact that there is no language where only labhiaf labials and eitheoronals or dorsals
palatalize together (either fullyr secondarily) to the exddion of other sounds. This
suggests that the implicational relationségtablished earlier garding the dependency
of labial full palatalization on both comnal and dorsal palatalization is truly a
relationship that holds for fsalization as a whole. Ehoutcome of palatalization,
whether full or secondary, is more dependent on individual sounds within each
language. But the major places of articalatare clearly targeted by palatalization in
general in a systematic way, in which théapalization of labiad is dependent on the
palatalization of both coronals and dorsals.

As a final note, for those languagesh overlapping full and secondary
palatalization at the same place of artidolatit does not mean that sounds randomly
undergo one type of palatalization or the othRather, in each language either certain
sets of sounds undergo one type of faditzation or anothetthe morpho-phonological
or the phonological context determines fullsecondary palatahtion, or there are
other factors determining full or secondaryapalization for different sounds. For a full
description of these cases refer to Apper@dibHere | will discuss just a few examples
to illustrate.

In Fanti (Akan, Ghana) dorsal consmts show both full and secondary

palatalization. However, this is determineddwmgh the trigger type and by target type.

Dorsal consonants g,y, kwandgwfully palatalize before a front vowel, whiiefully
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palatalizes only before a non-nasal freotvel, and it has secondary palatalization
before a nasal front vowel, as seen below:

(8) Velarx palatalization irFanti (Welmers 1946):

xira [fira ‘earthen water pot’

xe {le ‘he located at (out of sight)’
oxin o[{]in ‘chief’

ixén ifXen ‘boat’

In Coatzospan Mixtec (women’s speech; Mixtec, Mexico) cordretsind undergo
full palatalization b#ore front vowels, e and secondary palatalization before high back

vowelsi, u.

(9) Coronal palatalization il@oatzospan Mixtec (Gerfen 1999:29):

Indii/ [ndgii] ‘force’

/ndee/ [ngee] ‘black’

ftii/ [tfii] ‘man’

lteel/ [fee] ‘leaf used for roofing’
InduRu/ [ndu?u] ‘tree trunk’

Indii/ [ndii] ‘flat, smooth’

Jtudu/ [fu?u] ‘cutting off water’
Jti2i/ [$i2i] ‘twisted’

Therefore, while there is no general crossgyliistic pattern that cave established for
overlapping full and secondary palatalizatairthe same place of articulation, each
language has a systematic way of deteimy full and secondary palatalization,
obeying the cross linguistic generalizatiaigpalatalization by major place of

articulation as described above.
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2.5 Detail on full and secondary palatalization targets

In this section | will present details time actual sounds that are targeted by both
full and secondary palatalizatiomdiscuss these findings asingle sectioas there are
no significant differences between full aretendary palatalization in this respect.
There are very few differences betn morpho-phonological and purely phonological
palatalization and these will loisscussed here as well.

Most of the palatalization targetseasbstruents, with stops outnumbering
fricatives and affricates. The next besg&ds are the nasals, followed by laterals, and
finally by rhotics. This is not equivaletd establishing an implicational relationship
among manners of articulation, as therelanguages in which such a relationship
would not hold in a strict seagfor example, only fricative palatalizes in Karok
(Hokan, USA)). However, there is an overwhelming tendency in most languages for
obstruents to palatalize most often, followed by the other manners of articulation as just
mentioned. This is consistent wiithdings in Maddieson (1984) where phonemic
palatalization is noted forlarge number of languages. Numbers from this work are
given below (reproduced from Hall 2000:Hotice that the number of languages

increases going from rhotics to lateredsnasals and finally to obstruents:
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(10)
a. Languages with at least goa&latalized rhotic phoneme: 8

b. Languages with at least one palatalized lateral phoneme (inci)d®)

c. Languages with at least goelatalized nasal phoneme (includjg 115

d. Languages with at least opa&latalized obstruent phoneme
(includingc, 7): 120

In Table 2.5 below I give a highimplified list ofthe most common
palatalization targets and their outcomes. For a complete inventory of targets and their
outcomes refer to Appendix 5. As full palaation of labials is extremely rare and
furthermore restricted to historical démements in morpho-phonological contexts, | do
not include any targets and outcomethimtable for this category. The morpho-
phonological palatalization colurarare shaded for visual ease. The abbreviations MP
and P indicate morpho-phonological gftbnological contes, respectively.

Table 2.5 Most common palatalization targets
and their respective outcomes

Full Secondary
MP | Outcome P Outcomq MP P Outcome

Labial P b
abia b b
m m
t tf t tf t t

Coronal E d3 d d3 d d c
S § S f S S
n n n n n n
Dorsal k tf k thH c k k
g d3 g (d3) 3 g g
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| first want to point outhat the palatalizatioautcomes of both morpho-

phonological and phonological palatalization geaerally the same. For example,

dorsalsk andg and coronat andd can fully palatalize ttf’andds regardless of context.

Individual languages sometimes showre varied outcomes, suchrgsalatalizing ta/
in Carib (Carib, Guiana) andagua (Peba Yaguan, Peru).

As mentioned earlier, labial consonants most commonly show secondary
palatalization. For coronal and dorsal consasiahe obstruents and nasals are the best

targets. The most common full palatalinatoutcomes for the conal and dorsal oral

stopst, d andk, g (ejective or plain) are ghpalato-alveolar affricatégandds. The

alveolar fricatives (ejective or plain) and are produced further back toward the

palate, being realized most oftenf@sds, respectively, while the alveolar nagab

mostly realized as palatal nagal

When comparing palatalization @omes within mgpho-phonological and
phonological contexts a few asymmetrieseege. Coronal and dorsal consonants
preferfull palatalization in morpho-phonological certs. The only exception seems to
be the alveolar nasal which has comparable instances of full and secondary
palatalization outcomes in both morpho-phonaaband phonologicatontexts. It is
often difficult to determine whetheris fully or secondarily datalized, so it is possible
that the numbers may not be entirely coriflgere. For phonologitpalatalization, full
or secondary palatalization outcomes seebetmore balanced,ith slightly higher

numbers of secondary palatalization for some sounds suktr,ag There is an
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additional noticeable contrast for ddssan morpho-phonological contexts, full
palatalization is mferred; however, in phonologicadntexts there are many cases
where dorsals fully palatalize and alsoeshthey show secondary palatalization.

While the most common outcomesfoli morpho-phonological palatalization farand

g aret/'andds, in phonological contexts we see the palatal stapsd; more often.

For secondary palatalization the commorcoute is to have a secondary palatal
articulation only, but in a few cases somethadditional takes place. For example in
the Standard dialect of RomaniarR(Sinal consonants palatalize befonaitial
suffixes, in particular the plural markdaut different consamnts have different
realizations. Labials hawsecondary palatalization, doréaly, and coronas, z have
full palatalization with secondary release.h@tcoronals and thedajtal fricative have
secondary palatalization with the exceptiom @indt, which in addition to having a

secondary palatal release alsoapiize and affricate, respectively:

(11) dandt spirantization/affrication ansecondary palatalization in SR:
/brad-i/ [braf] fir tree.pl’
/pot-i/ [potd] ‘can.2sg’

The coronal rhotic shows mostly secondary ptlhzation, withthe additional

outcome of in Carib and Yagua, as mentioned earlier. Some examples from Carib are

given below:



(12)  Palatalizatioin Carib (Hoff 1968:32-39f:

fira:ko/ [ida:ko] ‘large ant’
Ipi:to/ [pito] flatus’

fi:tal [it'a] ‘in it’

Ipisu:ru/ [pifu:ru] ‘species of fish’

Recall Hall's (2000) prediction that if &atic will palatalize itmay sometimes change

to another sound, which is exactly what hagpgpleere. Thus, such an outcome for the

rhotic is not that unexpecteand it is likely that the closest palatalized variant of

would be a palatalized stop suchdas

Laterals primarily show full palatalizatn to the palatal glide, though there are

also some cases of secondary palatalizatidre lateral approximant shows either full

or secondary palatalization, whilee lateral fricatives shosecondary palatalization.

2.6 Interim summary: palatalization targets

In sections 2.2 through 2.5 | presehtedetailed description of the general

findings on full and secondary palatalizatiorgtt by major place of articulation, labial,

coronal, and dorsal, and also by the noeshmon sounds targeteg palatalization. |

also pointed out differences in patteamsing from comparing palatalization in

morpho-phonological contexts with thosepurely phonological contexts. The most

striking finding is that labial palatalization is always dagent on the palatalization of

coronal and dorsal consonants, stronglydating a separation between the labial and

14 |n Carib the palatalization trigger precedes the target.
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the coronal/dorsal places of articulation.elrery language where labials palatalize
both coronals and dorsals also palatalidbee secondarily or fully. As mentioned
earlier, | will argue that this expected given the astilators involved in producing
these target sounds and the palatalizatiggers, namely the lips and the tongue.
| have also shown that there are rgndicant differences regarding the actual
sounds that undergo palatalization inrptm-phonological and phonoliegl contexts.
The outcomes of palatalizatioredargely the same regardlegscontext: there is both
full and secondary palatalization in eithentaxt, with some tendencies for coronals
and dorsals to prefer full palatalizationnmmorpho-phonological contexts. In (13) and
(14) below | summarize the paths of full and secondary lp#alization, restated from
(5) and (7) above.
(13) Full palatalization generalizations:
o coronal and dorsal targets may be fully pal&ed independently of each other,
or both places of articulation may be targeted in the same language
o labial consonants never havdlfphonological palatalization
o full labial palatalization always ce@ccurs with both dorsal and coronal
palatalization (impliational universal): labial> coronal & dorsal.
(14) Secondary palatal&ion generalizations
o Coronal consonants may palatalize ipgadently in both morpho-phonological
and phonological contexts.
o Dorsal consonants can palatalize indedently only in phonological contexts
o0 Morpho-phonological dorsalexondary palatalization idependent on coronal

palatalization (full or secondary)dorsal > coronal.



62

o Labial secondary palatalization always co-occurs with either coronal or dorsal
secondary palatalization, or both (implicational universal):
labial > coronal or dorsal.
In the next section | turn to palatalizatiorggers. | discuss what the triggers are, their

position with respect to the tag and their fate (wheth#érey are pronounced or not).

2.7 Palatalization triggers

It is best to discuss pa#dization triggers in a sgle section without making
distinctions for full/secondary and npdro-phonological/phonological, because in
general the same patterns are observed. An interesting finding is that there is no
significant effect of triggers ith respect to full or secondapgalatalization. The type of
palatalization that consonants undergo, fub@condary, is more as@lt of the nature
of the target itself rather than of trigger typeTherefore, this aspect will not be
discussed further. Rather, this sectiah focus on the actual palatalization triggers,
their position with respect tie target, and their fate (wther they are pronounced, or

maintained on the surface, or whether theg opaque, or not pronounced/deleted).

2.7.1 What are the triggers?

It is generally well known among linguistsatithe typical pakalization triggers
are the front vowelsande, and the palatal glide (or semivowgl)Chen (1973), Bhat
(1978) and Hall (2000) all foundersame common triggers. Ashow in this section,

this is indeed the case with a great majasityhe languages in ngample. Regarding

> There are some languages where the trigger matiéfe@nce, but this is ridhe case in general.
Some examples include Coatzospéirtec (women'’s speech) and Fanti.
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such features as distinctive vowel lengtiynding, or nasality, | have found that in
general they do not make a difference invbeel’s ability to tigger palatalization.

Thus, both short and long, oral andalized, and rounded and unrounded high and
front vowels can tgger palatalizatioff. The facts about rountlj are consistent with
Bhat (1978) who also found no significafifieets of vowel roundig on palatalization
(Bhat 1978:61). Bhat does not discussdfiects of vowel nasality or length on
palatalization, but presumably he does nosddecause there are no great effects to be

reported.

In each language there are different corabons of triggers, and the interesting
fact is that these combinations are rastdom but fall withirpredictable patterns
according to vowel height and backness, as explained below. There are languages
wherei is the only palatalizeon trigger (e.g. ApalaiBasque, Carib, Fongbe,
Kayardild), languages in which only the palagkde is a trigger (e.g. English, Shilluk,
Yagua, Zoque), and languages whieaed the glid¢ are triggers (e.g. Luvale,

Nishnaabemwin, Yimas). There are mdaryguages where only front vowels are

triggers, primarily includingi ande but alsce, y, o and the diphthonga(e.g. Dakota,

Hausa, Mwera, Nupe, Romanian, Turkistm @ few others in which front vowels and

high vowels which are funer back (primarilyu, but alsa, ) trigger palatalization, in

addition to the usual(e.g. Coatzospan Mixtec, MapBentani, Tohono O’Odham).

18 The case of Fanti palatalizationgfdescribed here in (8), is a notable exception to this.
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Therefore, in every language are a lower front vowel such agriggers

palatalization we also seé@s a trigger, and in evelgnguage where a high vowel such
asu triggers palatalization once again we sbeing a trigger. There are two
implicational relationships that can bexdin based on these findings, both of which
converge on high front vowels, particularly ios being the best palatalization
triggers.
(15) Implicational relationships among palatalization trigger vowels

(i) if lower front vowels trigger palatalization, then so will higher front vowels

(i) if high back/central vowels trigger palatalization, then so will high front

vowels

The implicational relationshpiin (15i) is identical to Chen’s (1973). Chen
predicted that, among vowels, only the frones would trigger palatalization, from low
to high. Bhat (1973) did not make any specidictions. The relationship in (15ii) has
not been identified in prior research to my kheadge. This could be due to the fact that
high back vowels rarely trigger palatalima, and languages in which such vowels are
triggers may have been overlooked by ostadies. However, when such languages
are included we can establish such relatiggsas (15ii), an€urthermore we can
confirm that [i] is the best palatalizatiomgiger in any language, regardless of what the
other triggers are.

There are only three apparent exceptimnthe implicational relationships in

(15), and I discuss each of these here. In Sir{@npi-Guaran] Bolivia) velark shows

secondary palatalization word-initially begoa strongly stressed low central vowdel
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andg shows secondary palatalization before a stressed high front i/(irelstone

1965). However, Bhat (1978:55) notes thadbes not appear befarer e in Siriong
which explains why the relationship in (D5bove appears to be disobeyed. In
Coatzospan Mixtecande trigger full palatalization on coronalndnd in women’s
speech, while back vowelsandu trigger secondary paklization on the same
consonants in both men and women’s spg€arfen 1999). Taken together, these
triggers do reflect (15 i) and5 ii) in women’s speech, biitis odd that only the high
back vowels should trigger secondary palatalization in men’s speech. A possible
explanation may lie in the socio-linguistic domain: if full palatalization marks female
speech, this may be avoided by mé&mally, in Ejagham the implicational

relationships appear true fgr but not fork. In this language high vowaelgfront

unrounded) and (front roundedy’ trigger fronting on non-laki or labio-velar stops,
includingk andg. In additionk is optionally secondarily palatalized only befer@gnid

front unrounded), ang is obligatorily secondarily palatalized beferandz, while

beforei it can either have fronting or secondaajatalization (Watters 1981). Keeping

in mind the difficulty of determining exactly whetbnting amounts to, it is possible for

bothk andg to be affected byin the same way they aadfected by the other vowels,

and#, in which case the hierarchiesuld be respected entirely.

Watters 1981 treatsas a front vowel because it patterns more with the other front vowels in the
language. Typically this is a high central vowel. Note that regardless of whether it is high central or high
front, my predictions would be the same, namely that if this vowel triggers palatalization, isevinidih

is indeed the case
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The implicational relatiortgps established abowage only relevant when
palatalization is tggered by vowels in a languag€here is no implicit claim that
vowels are exclusive palatalizai triggers, but that if there is a single vowel trigger in
a language that vowel should ibeThis prediction is verified by the data in the
language sample, as discussed below.

All but six languages in the sample hawas a trigger. In five of these there are
no other vowel triggers, but rather thdgtal glide alone is a trigger (English,
Hungarian, Shilluk, Yagua, Zoqd&) In the sixth language, Mongolian (Mongolian,
Mongolia), the trigger is precedingai-diphthong. It is not surprising that when no
vowels are triggers of palataditzon, the palatal glide isWhat is surprising though is
that, of the languages with palatalizatiorthe sample, fifty have the palatal glide in
their sound inventory, but only nineteen havasita trigger of palaliaation (in at least
one dialect studied). In the analysis in chapter 5 | will discuss why this may be the case,
comparing the articulatory propertiesjafith those of. Speaking in terms of sheer
numbers, front vowelsande are triggers more often than the palatal gjli¢&0
languages havie 25 languages hawe 19 languages hayge However, as mentioned
above, there are languages in which only tHatpkglide triggerpalatalization, but no
languages in which only the mid front vovedriggers palatalization, as predicted by

the implicational relationships discussed above.

18 In addition to the palatal glide we see a set of palatalized alveolart/sttp® triggering palatalization
ont, d, nin Hungarian (Uralic/Ugric, Hungary), though this could be treated as consonant haatamy
than palatalization (Hanson 2001). Gilley (1992) analyassan unspecified vowel in Shilluk (Nilotic,
Sudan), and characterizes it as the most unstablelveasily deleted and the default epenthetic vowel,
which may explain why it is not a palatalization trigger in this language.
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There are three cases in which both raghd mid front vowels are triggers, but

the mid front vowels appear to be stronger triggers. In Eastern Ojibwa klarsi#tk

and corong'and/ are secondarily palatalized beforer e, with e causing “more

audible” palatalization (Blomfield 1956). In Ejagharkandg show different

behaviors beforeand# versus:, (cf. section 2.7.1). In Navajaloes not trigger

palatalization ork andc”, bute does; both ande trigger palatalization on other

consonants (Young 1980, 1987). Bhat (1978) fahatl velar consonants were affected
by front vowels more, while labial andromal consonants were affected by high
vowels more. In his terms, this is whylasess are more pron® tongue fronting and
non-velars to tongue raising. The palatal@apatterns in the languages in my survey
support the tendency that Bhatt reportedyalgh | suspect thatig not front vowels
that affect velars more, but that specifically khser front vowels may affect velars
more than other consonants. Velar ayants appear to palatalize in fronf,a or just

e, while coronal consonants do so only befaresome languages (i.e. Maori, Navajo,
Romanian). | suggest that theason for this has to do withe fact that velar stops are
themselves high, and it is possible thatore a lower front vowel the tongue
movements during speech production causegeitahift in position than they would

for a higher front vowel. This shift may b®ore noticeable than before the high front

voweli, which may be interpreted as velamting and is thusot reported.
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2.7.1.1 High back vowel triggers

Languages where high back vowels triggalatalization are not very common,
although they are clearly attested. Theeearly four such languages in my sample,
Tohono O’Odham, Coatzospan Mixtec, Maamnd Sentani. In Sentani only high
vocoids trigger palatalizatiomnd in the other three frombwels and high vowels both
trigger palatalization. This is summarized in the table below.

Table 2.6 Languages with high back vowel triggers

Languge Trigger Target and outcome
Tohono O’'Odham | -i, -e,-u t=> tf

(Uto-Aztecan, AZ &

Mexico) d dS

(Mason 1950) >

Coatzospan Mixtec | -i, -e nd> nd3

(women'’s speech) >t

(Mixtecan, Mexico)
(Gerfen 1999)

-i,U nd> nd
t> ¢

Maori -i-e k> ¢
(Austronesian, NZ)
(Krupa 1968, | > tc
Bauer 1993) -i,u (flnal deVOiced) (questionab|e)
Sentani i-, -, U-, W- d>dort
(Papuan, Indonesia);_i_
(Cowan 1965) ) _neﬁ

= I W > d3

As shown in table 2.6, high back vowels [u] ai¢ido not trigger palatalization

on velar consonants, but only on corondlgis is not relevant for Tohono O’Odham,
since velars are not palird at all (Mason 1950)In Maori, the velar shows

palatalization before high front vowels, W¢ha final devoiced [u] or [i] causes a
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preceding [t] to alternate with¢ft(Bauer 1993). This outconseiggests that [t] may not

actually be palatalized here, but that the fadl@icative following it is the result of the
devoicing of the following high vowel (Arvaniti, p.¢?) As discussed elsewhere in this
chapter, in Coatzospan Mixtec (womeniseech) the high front vowels trigger full
palatalization, while the high central and baokvels trigger secondary palatalization
on the same consonants (Gerfen 1999). BimalSentani the lgh vowels [i, u] and

both glides [}, w], can trigger palatalization, but not all of ¢hase triggers for all of the
palatalization targets (Cowan 1965). Thus, secondary palatalimtioggered by all

of the triggers when the target is a follogi[d], but full palatalization is triggered only

by [i] and [j] on a following [n]. The patal glide is pronounced as the affricatg][d

when it follows another glide (palatal or labrelar), or the vowdl]. The glides are
described as only recently having been asdithonemic status, and that they are very
similar to theircorresponding vowelg€Cowan 1965:7, 8).

Thus, the generalization that emergesn languages where high back vowels
trigger palatalization is that they ordgndition palatalizatioon coronal consonants,
and not on dorsal consonants. Lab@isonants do not palatadiat all in these
languages, thus it is difficult to sawhether high back vowels would condition
palatalization on labials as well. In chapid explain that the fact that dorsal
consonants share the same basic “placgtafulation” withthe high back vowels

predicts that these vowels will notgiger palatalization on dorsals.

9 For this reason, | indicated palétation of the coronal in Maori as questionable in the summary tables
of the appendices.
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2.7.1.2 Lonely trigger, needs support

Like Bhat (1978), | have also foundrse languages where the presence of a
palatalizing trigger alone isot sufficient to triggepalatalization, or where
palatalization is blocked.. There are ten sl@hguages in my sample. In some cases
palatalization igriggered byi or e in conjunction with othesounds, and in other cases
palatalization is blocked in certain contextdriefly discuss thesexamples below.

In Dhivehi (Maldivian, Republic of Maldeves) a stem-finaliggers full coronal
palatalization only when it is also followdsg a vowel-initial suffix (Cain 2000) (16a).
Palatalization is blocked if the precedingdjatyle is closed or if the consonant is
retroflex. In these cases a palatal glide seited to break up the hiatus created by the
stem finali and the vowel-initial sufk, and no palatalization occurs (16b, c). Note that
the outcome of palatalization is a chamgerimary place oarticulation and also
gemination of the coronal consonant.

(16) Palatalization in Divehi (Cain 2000:8-10)

(a) Coronals palatalize before (stem)i + V(suffix):

et ‘thing’ etiek ‘a thing’
rodi  ‘thread’ rodgek ‘a thread’
fani  ‘wormy’ fapek ‘a worm’
duni  ‘bow’ dpupek ‘a bow’
fali ‘oar’ fajjek ‘an oar’

(b) Palatalization blocked after CVC syllable:

batti ‘light’ battijek ‘a light' < epenthesis
buddi ‘mind’ buddijek ‘a mind’

bonti ‘unopened frond’ bontijek ‘an unopened frond’
kulli  ‘emergency’ kullijek ‘an emergency’

dzinni ‘jinni’ ginnijek ‘a jinni’
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(c) Palatalization not affectg retroflex consonants patterns with
retroflex consonants in this language):

buri  ‘tier burijek ‘atier < epenthesis
fali ‘slice (n.)’ fgek ‘a slice’
badi ‘gun’ hyek ‘a gun’

In Mangap-Mbula (Western Oceanic, Papua New Guintmjgers full coronal
palatalization when also fowed by lower front vowelg or a (Bugenhagen 1995). In
Sanuma (Yanomam, Brazil, Venezuela) velar &tpplatalizes t@’ when preceded by
and also followed by (Borgman 1990). In Standard Modern Greek (Greek, Greece)
velar obstruents fully palatalize befarande, and also beforefollowed by one of
tautosyllabica, o or u (Mackridge 1985, Arvati1999a). Coronals andl may fully
palatalize before followed by another tautosyllabic ve(these cases are stigmatized
in this dialect, Arvaniti 2006 personalromunication). In Cypriot Greek coronals

palatalize beforefollowed by another tautosyllabic vowel (Arvaniti 1999b). In
Turkish (Turkic, Turkey) the palatalizing front vowel®, y,  must be tautosyllabic
with the palatalization targeks g, andl (Kornfilt 1997). In Limlingan (Non-Pama-

Nyungan, Australia?) a stresdeiggers optional semdary palatalization on a
preceding velar nasalunless it is also followed by palatalized consonant (Harvey

2001). In Ikalanga (Bantu, Zimbabwe, Botswanandn palatalize tads andn when

the noun stem ends iror e and the diminutive suffixanafollows (Mathangwane
1999; labials are also affectedthis context as disissed later in the labial

palatalization chapter). IMina (Chadic, Biu-MandaraCameroon) a following or

preceding triggers full palatalization of, z, tsanddzto ; 3, t/ andds, unless there is
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an intervening underlying palatal gliderajzyngier, Johnston and Edwards (2005)
present evidence that the palatal glide is dga®y as it surfaces when other affixes are
added, and that it blocks both palatalization and fronting vowel harmony (p. 12, 20).
This seems odd, since the palatal glideaemally a good palatalization trigger;
however, language particuliactors may account for thizhavior (see also section

4.3.1 in chapter 4, on possible differences betweel)).

In the Lekeitio dialect of Basqu®asque, Spain) full palatalization o, n,

andl toc, 7, #, andd respectively, is restricted tbe phonological word, triggered by a

preceding. Other rules changstandn to other sounds, blocking palatalization from

taking place (Hualde 1997, 80-83jinally, in Yimas (Sepik-Ramu, Papua New

Guinea)t andn palatalize ta andp respectively, following the vowe] a palatal glide,

or a palatal lateral. Palatalization i@tked word-finally lecause Yimas phonotactics
does not allow the sounds resulting from faization in word-final position (Foley
1991). What is clear from all of these exades is that while the palatalizing trigger
may not be sufficient to trigger palatalizatj it is necessary. Ra#alization would not

take place in the contexts described abowbemabsence of the palatalizing trigger.

2.7.1.3 Rare palatalization triggers and outcomes

In addition to the triggers discussalove, there are languages with some
uncommon palatalization triggers,@mmon triggers which cause uncommon
palatalization outcomes which | brieflystibe here. IMandarin underlying high

front vowels /i/ and /y/ (unrounded amabinded, respectively) trigger secondary
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palatalization on labial and coronal consonants, except on affricatssvainidh fully
palatalize. These triggersrface as theirlgle counterpartsand ¥, respectively, in
prenuclear position, and as vowekndy otherwise. The unique outcome here is that
the rounded front vowel has a rounded difig counterpart similar to secondary
palatalization such that # [I“] and /n/» [n"] beforey, though there are only four
known cases of this, suggesjithese may be lexicaliz¢€@uanmu 2000). Affricates
ands fully palatalize and have secondary laiziafion in this context, preserving the
labial feature of the rounded vowebome examples are given below.

(17) Palatalization in Mandarin (Duanmu 2000):

a. Palatalization before /y/:
Underlying  Surface

ly IYyy  ‘travel <off glide
ny yy  ‘women’
tsy t"yy ‘tool < full pal. & labialization
ts'y ™y ‘go’
y ¢'yy ‘empty’
b. Palatalization before /i/:
piau pau ‘chart’ <secondary palatalization
plian g'an ‘flake’
mi mii  ‘rice’
ti ti ‘land’
tlian flan  ‘sky’
liay lay  ‘amount’
niay nayg ‘mother’
tsiou fcou  ‘nine’ &full palatalization
ts'ia t"a  ‘pinch’
an cin  ‘heart

In Korean (Isolate, Korea) mgho-phonological contexts the vowethe palatal
glidej, and the sequenchsandhj trigger full palatalizatin of coronal consonantsth

andt’ (tensd) at a morpheme boundary, as seen below.
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(18) Palatalization in Koregi®ohn 1994; phonetic transcriptions by
Nayoung Kwon, graduate student, UCSD):

kut-i /ku.ci/ [Kitfi] ‘positively’
kath-i /ka.chi/ [ktfi] ‘together’
tat-hita /ta-chi.ta/ [téida] ~ [tafita] ‘close, shut (passive)’

kut-hjola /ku.chy.la/ [kutfora] ‘harden it.’

The labio-velar glidev appears to trigger palataltean in Sentani and Tswana.
However, given its similarities t@is not that surprising that would trigger
palatalization in some cases. In Sentdnans New Guinea, Indonesia) a preceding
J, and more rarely andu triggers palatalization on corormd{Cowan 1965). In
Tswana (Bantu, Botswana) a followiagor j triggers palatalization on labials, while
coronals and dorsals are palatalized befianet vowels in the same morphological
contexts (Cole 1955, Sound System of Setswana (henceforth SSS) 1999). However, as
| discuss in chapter 3, at least in the aaisthe Tswana labialsalatalization beforev is
a result of historical change, wheredbypalatal glide was responsible for the
palatalization rather tham (SSS 1999, Ohala 1978).

Finally, there are also consonant triggersiungarian and in Marathi. These
could be considered cases of consonantgaiarmony or assimilation. As previously

mentioned, in Hungarian (Uralic/Ugric, Hungary) coronats andn are secondarily

palatalized before the palatalized consontindéandry (Sipta 2000). In Marathi
(Indo-Aryan, India, Igael) the dental stopfully palatalizes td/ before palatal affricates

t/andds, and the dental sibilastfully assimilates to a following palatal sibilaft
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Such cases of consonant-consonant assimilation are common and will not be dealt with
further in this dissertation.

In summary, the most common palatatian triggers are the higher front
vowelsi ande, and the palatal glide There are two implicational relationships among
the triggers such that if auer front vowel triggers paldtaation so will a higher front
vowel, and if a high vowel that is further backygers palatalization then so will a high
vowel that is further frontOf these, the first confirms Chen’s (1973) implicational
relationships for palatalizatn triggers, and the seconchiswly identified. High back
vowels appear to trigger ladalization only on coronal consonants. There are some
non-traditional sounds which camgger palatalization, such asor consonants, though
many of these cases can be#@back to historical developments or be treated as
consonant assimilation. In the nexbtgections | discuss the position of the

palatalization trigger with respect tcetbarget, and the fate of the trigger.

2.7.2 Position of the triggemith respect to the target
2.7.2.1 Trigger immediately adjacent to the target

In most of the languages in my samiile palatalizatiotrigger follows the
target (41 of 56 languages included in the anaffsi®sulting in regressive
palatalization. In the remaining 15 languages the position afitjgeer varies as
follows. In nine languages the triggeepedes the target,s@ting in progressive

palatalization (Basque, Carib, Dakota réla Mongolian, Sentani, Western Shoshoni,

2 |n Kokota and West Greenlandic, which have palatalization but were not included in tteel deta
analysis because of unclear type of palatalizatiorsitbation is as follows: the trigger follows the target
in Kokota, while in West Greenlandic it follows all targdtss( I, r) except folj which it precedes.



76

Yagua, Yimas). In three langges, Apalai, Breton, and Mifrathe trigger is
contiguous with the target, hence ityrather precede or follow it.

Finally in three languages, Sanumaw@sa, and Zoque, the trigger typically
follows the target, but it sometimes precededritTswana all triggers follow the target
except when part of the class 3 singular prigfixwhich is very rare and precedes the
target (Cole 1955). In Sanuma, the triggprecedess but followss (Borgman 1990).
In Zoque (Mixe-Zoquean, Mexigdhe triggers tymmally follow the target. However, a
precedingpalatal glide also triggers palatation on alveolars. Wonderly (1951)
proposes that this is done first by metaithéhe glide switcimg places with the
following consonant) and then palatalizatiohlveolar stops become alveo-palatal
stops, and alveolar sibilants became alpatatal sibilants. Hume (2002) further
proposes that labials and velarsdergo metathesis with aggeding glide, so that the
glide surfaces aftehe consonant, but Sagey (1988yues that these cases are not
metathesis at all, but rather palatalization in which the preceding glide surfaces as
secondary palatalization on the consonant. Following are some example illustrating the
Zoque patterns:

(19) Palatalization in Zoque (Widerly 1951, Hume 2002; a superscfipt

indicates alveo-palatal place of the stop):
/wiht-  qjah-/ [wihtYahu] ‘they walked’

walk suffix

/j-pata/ [pjata] ‘his mat’

L |n Mina (Chadic, Cameroon) the trigger can either precede or follow in phonologalligation ofs,
z, ts, dz In the morpho-phonological palatalizationzdfefore the stative suffixji-the trigger follows
(Frajzyngier, Johnston and Edwards 2005).
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/]-kama/ [kjama] ‘hicornfield’
/j-tatah/ [{atah] ‘his father’
[j-sak/ [fak] ‘his beans’

These findings suggest that while #hés a strong tendency for regressive
palatalization, where the trigger follows the target, this is not a requirement for
palatalization to take place. Based ondheent evidence | conatle that the preferred,
but not the only, position of the triggertesthe right of the target, resulting in
regressive palatalization. These findigs consistent witBhat (1978) who also
found that the trigger primarily followed tharget but also that in some cases it
precedes it (Bhat 1978:62-63). He did not find any cases where the trigger both
precedes and follows the target. Chen (1973) predicts that a palatalization trigger

should only follow the targetyhich is clearly not true.

2.7.2.2 “Long-distance” palatalization (trigger not adjacent to the target)

As discussed above, in most cases thiatplzation trigger either immediately
follows or precedes the target. In thexton | discuss a few rare cases where the
trigger and the target are separated bysmand, or where palatalization spreads to
more than one consonant. There are six larggiagmy sample where this is the case.
The table below summarizes the facts regarthis position of the palatalization

trigger.
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Table 2.7 “Long-distance” palatalization

Language| Position of | Consonants Comment
trigger affected
Basque preceding C+d - palG both Cs palatalized
Cypriot | following nk > 3 both Cs palatalized (also
Greek individually)
Yimas preceding nt> nc both Cs palatalized (also
individually)
Karok preceding (C)s> (C)f optional intervening C not palatalized
Western | preceding (n)ts> (n)z orff | optional intervening not palatalized
Shoshoni
Romanian, following Isk-il > [t both Cs palatalized
Isk-e/-> fte (individually s> 7, k> t{(), and &
Ist-il > [t ts, 1> )
[str-if = {tri

In Basque, Cypriot Greek and Yimas the msxof palatalization is iterative. In

Cypriot Greek and in Yimas palatalizatispreads over a sequence of two consonants,
and in addition these consonants are palatalizaargets even when they do not appear
in a consonant cluster. Some examples from Yimas are given in (20).

(20) Palatalization in Yima$ (Foley 1991:38, 51)
tay- ‘see’ + -nak IMP [tayak] ~ [tanak] ‘look at it’
tay- ‘see’ + REDuplicated  [tay] ‘see repeatedly, stare’

arkwi ‘vine’ + -ntimpit PL  [arkwipcimpit] ~ [arkwincimpit] ‘vines’

In Basqued can only palatalize when the secandmber of a consonant cluster,
otherwise palatalization is blockég continuant formation. Wheahpalatalizes the

consonant immediately precediit also palatalizes, ghis is not long distance

2 |n Yimas the trigger may optionally be deleted or maintained. In the example meaning ‘vines’ the
trigger i is first shown maintained, and in the second example it is deleted. An epenibatigerted to
break up hiatus (Foley 1991).
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palatalization but rather palatalizatiorres@ding over more than one consonant, as
discussed for Cypriot Greek and Yimas aboverples from Basque are given below.

(21) Palatalization in Bagie (Hualde 1997:81)

/min-a/ mjfla ‘the pain’

/abil/ abi] ‘skillful’

/il da/ fyla ‘s/lhe has died’
/indar/ Jlar ‘strength’

In Karok and Western Shoshoni the palatdi consonants may be separated from the

preceding trigger by another optional comant which remains non-palatalized if

present. In Karok palatalizes tg'in this context, and in Western Shoshisis

palatalized tg or t/ either when the trigger immediatedyecedes it or when there is an

interveningn, which remains non-palatalized. Somemples are provided in (22):
(22) Palatalizatio in Western Shoshoni (Crum and Dayley, 1993:242):
pitsi [p3i] ~ [pitf1] ‘breast’
haintseh [hentsh] ‘friend’ € n betweer andts
The situation in Romanian appears monmmglex, but it is in fact very similar to
the iterative instances of palatalizatiorBiasque, Cypriot Greek, and Yimas, where the
palatalization of one consonant spreads facmht consonants in the cluster. In both
dialects of Romanian atuded in this study, fina-clusters consisting of two or three
consonants palatalize before suffixes beginmitg a front vowel. | focus here on the
Standard Romanian dialect, since the pattarasot significantly different in the two

dialects. The clusters which palatalize skest, andstr. Each individal consonant in
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the cluster also palatalizes indepemitiein the same contexts, but orgyas the same
realization both as a singleton and asustelr member, as shown in (23). Only the
velar palatalizes before boilande suffixes (23 c, e), whilether consonants palatalize
only beforel suffixes.

(23) Palatalization aof-clusters in Romanian (@bran 2002a, Ruhlen 1972):

(@) oF: ‘step,sg.’ peg ‘step, pl.’

(b)  bejat ‘boy, sg.’ bojets’ ‘boy, pl.’

(©) dk ‘go (1s, present)’ chf ‘go (2s, present)’
ditfe ‘go (3s, present)’

(d) prost ‘stupid (m.sg)’ profty ‘stupid (m.pl)’

(e) kunsk ‘know (1s, present) kurft ‘know (2s, present)’
kuno§te ‘know (3s, present)’

() astru ‘star,sg.’ gtri ‘star, pl.’

maestru ‘maestrosg.’ magdtri ‘maestro,pl.’

The interesting fact aboutdbke forms is that alveolaand velak do not have
the same palatalization outcomes as wihety are singletons. As singleton?, ts’ and
k=> t/(), but as members of a palattig cluster they neutralize to(or t before €,

which surfaces as a full vow&l3 c, €). The alveolar fricativg on the other hand,

palatalizes tg'in every case, and when itassingleton it also has secondary

palatalization. What seems to occudissimilation in a cluster whose members
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undergo palatalization, and in fact thizs been analyzed as such (Ruhlen 1972,

Chitoran 2002a). Ruhlen (197@)oposes that the clust&tmust have gone through a

historical period oftf,; and then dissimilated fo He supports his argument with
examples that show phonemftih /fk/ clusters causing dissimilation tfi][before

front vowel suffixes, instead of showingft{] as would be expected by the
palatalization of the singletongetfks ~ tfeft’ ‘cup’ (sg. — pl.; *feftf’). The same is the
case with phonemidt/ clusters: pfie ~ pgt' ‘fish’ (sg. — pl.; *pdts) (Chitoran 2002a:

193). Similar dissimilation is attested in Slovak, wheke /t’ andzg~ 3d' (Rubach

1993).

The triconsonantal clustetr shows palatalization only sfto f; while t andr

appear unaffected by palatalization. Howeteis is unlikely the case, and the
behavior ot andr can be interpreted @®sitional restrictiong(i) alveolarr does not
show secondary palatalization because tha frowel must be #habified and surface
as a full vowel, otherwise the cluster wobllle unsyllabifiable, and (ii) alveolacannot
show secondary palatalization becaussosdarily palatalized consonants cannot
appear in the middle of@duster (Kochetov 2002: 29, fer 2006:118). This also
explains why even the palatalizationsadoes not maintain the secondary palatal
articulation of the singleton when it is in aisler. Therefore, the case of Romargan
cluster palatalization is natcase of long-distance palaation, but rather a case of

iterative palatalization ancbncomitant depalatalization.
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To sum up, what looks like long-disce palatalization is primarily
palatalization spreading over more than oaesonant (iterative), possibly consonantal
assimilation. For the two languages warconsonant may, but does not have to,
intervene between the trigger and the tavg#dtout it being palatalized itself two
interesting observations can be mad@rst, in Karok the target & one of the most
common palatalization targets, and itynfee the case that this sound is highly
susceptible to palatalization even acramssonants. Second, in Western Shoshoni the
intervening consonant 1§ and as it is often difficult to hear whethreis palatalized, so
it is possible that this is in fact palatal. Itgpears then that long-distance

palatalization may not be an adetguerm to describe such caSes

2.7.3 Fate of palatalization trigger

An important aspect of palatalizatianthat the trigger is not always
pronounced. | refer to the pronunaiatiof the trigger as its beingaintained and to its
absence on the surface as its belalgted Recall that Bhat (1978) made similar
generalizations, and that he considered cabese the trigger is deleted as “extreme

palatalization”, where theityger is absorbed into ¢htarget (Bhat 1978:73-76).

| found that the palatalization triggernmost cases is maintained. In some
languages some triggers are maintained, pdatily the vowels, ad others are deleted,

particularly the palatal glide. One of treasons that triggers delete is that the

% Harari and Chaha (both Ethiopian Semitic), angjleages outside my sample which do present clear
cases of long-distance palatalization (Rose 1997, 2004 type of palatalization in Harari is restricted
to very specific morphological contexts, induced only by the 2sg feminine non-perfecieet $uilh
suffix, and it can affect more thame coronal consonant in the saners{prefixes included). In Chaha
this is also restricted to mdrplogical contexts, where velar consonants can palatalize in non-final
position before the /—i/ suffix of the 2sg feminine.
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information contained in the trigger canieeovered from the palatalization on the
consonant target. Vowel tggrs are usually maintained as they serve as syllable
nuclei, and they are deleted when they do netrne fill this role. The palatal glide, on
the other hand, does not seaga syllable nucleus, andsttherefore more easily

deleted without much information being lost.

For example, in Luvale (Bantuh@wke Luchazi, Zambia) the triggeis
maintained following palatalization, whijas deleted (Horto1949). In Shilluk (Nilo-
Saharan, Sudan)coalesces with the consonant itgtalizes (Gilley 1992), while in
Yimas (Sepik-Ramu, Papua New Guinea) the trigggeoptionally maintained or
deleted (Foley 1991). In Mandar{Sino-TibetanChina) nuclear is maintained, while
the glidej is deleted (Duanmu 2000). In Stardi&omanian (Romance, Romania), the
triggeri is deleted word-finally if it is not $habified, and it is maintained otherwise;
is maintained (Chitoran 2002a). Some examples from Standard Romanian are given
below.

(24) Palatalization in Standard Romanian:

[fak-il > [fatfi] ‘you make/do’ (deleted)
Ifak-e/-> [fatfe] ‘slhe makes/does’ (maintained)
In Zoque (Mixe-ZoquearMexico) the triggey is deleted in all cases except before a

palatalizingt in non-initial clusters (recall that a supersctiptdicates alveo-palatal

place of the stop):
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(25) Palatalizadn in Zoque:

/wiht- -jah-/=> [wihtYahu] (deleted) (Wonderly 1951:117)
walk  suffix
‘they walked’

itej- + -tih/ > [tejtih] (maintained) (Hume, 2002)

there suffix
‘right there’

In Amharic (Ethio-Semitto, Ethiopia) in generalappears to be deleted when it is the

feminine singular suffix, as i(R6a), but it is maintainedhen part of the root, and

realized as in the dialects of MenaNello, and Gojjam, as in (26b). The triggds

maintained even when a suffix, as showf2éc), but it can optionally lose its fronting

(26) Palatalization iAmharic (Bender 1976, Leslau 1995):

a. kifot ‘open!” (m sg)

Kotf-(i) ‘open!” (f sg) (all dialects)
b. ingidih ingid'ih ‘'so, therefore’ (Menz, Wello, Gojjam)
c. kofitftf-e lofitftf-o ‘| having opened’ (all dialects)

For details on the deletion/maintenancealatalization triggers, see Appendix 4.

2.8 Chapter conclusions

In this chapter | preserdehe findings about palatadition as evident from a
sample of 117 languages, 58 walatalization an&9 without. First, palatalization is

common but not automatic, as clearly seen ftoenfact that half the languages in this
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sample do not show palatalization. Secdoadh full and secondanyalatalization result
from the interaction of the same sounds,thatpatterns of palatalization differ in each
case. For full palatalization we castablish an imptiational hierarchyabial >
coronaland dorsal whereby if labial consonants underfull palatalization then so will
coronals and dorsals (bgesdiscussion below and Chapter 3 for more on full labial
palatalization). For secondapglatalization, the implicadnal relationship is slightly
different, with labial palatatiation being dependent on the paliaation of either dorsal
or coronal soundsabial > coronal or dorsal.

Two of the more significant findings dfis study are that labial consonants
never show full palatalization purely phonological contextand that they never show
independent palatalization regardlessvbkther we consider full or secondary
palatalization, morpho-phonologiaar phonological. Furtherare, even when labials
do appear to show full palatalization, thighe result of historical changes. As |
discuss in the next chaptsgnchronic alternatits between plain labial consonants and
palatal or palatalized consonants (distinotrfrsecondary palatalization of labials) are
the result of a progression cfianges which did not affectaabial consonant itself.
The current outcome is the result of palglale fortition which ceated a labial+palatal
consonant cluster, followed ultimatddy the deletion of the labial. Thus, the
implicational hierarchy for full palatalizatn is really no implication at all at the
phonological level, as labial consonants doindact fully palatéize. Coronal and
dorsal consonants can palatalize either tageth independently in the same language,

in a non-implicational fashion.
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Languages that have both full and secongafgtalization at the same place of
articulation may do so for several reasofRsr example, a different set of consonants
undergoes each type oflatalization, or palatalizeon differs by phonological and
morpho-phonological contexts.

Regarding palatalization triggefsgh front vowels, particularly, are the best,
followed by the palatal glide If lower front vowels triggepalatalization, then so do
higher front vowels, in an implicational fash. Also in an implicational fashion, if
high vowels that are further back triggetatalization, then so do high vowels that are
further front. Regarding the position of thigger, a following vocoid is more likely to
trigger palatalization than a preceding vazahough this is not mecessary condition.
Finally, triggers are usually maintainatbng with palatalizatin, particularly the
vowels, as they serve as syllable nuclei, while the palatal glide is more easily deleted. |
summarize these generalizations below.

(27) Palatalization targets and triggers
Targets
e Labial consonants never palatalize, fudlysecondarily, to the exclusion of

coronal and/or dorsal consonants

e Full palatalization
o implicational hierarchytabial > coronal and dorsal

o labial full palatalization is rardinked to historical developments,
and restricted to morpho-phongical contexts in synchronic
grammars

o coronals and dorsals may palatalizéependently otogether in both

morpho-phonological and phonological contexts
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e Secondary palatalization
o implicational hierarchytabial > coronal or dorsal

o0 dorsal consonants may palatalimdependently only in phonological
contexts
o dorsal morpho-phonological secondaajatalization is dependent on
coronal morpho-phonological palatalization (either full or
secondary)dorsal > coronal
Triggers
e the best palatalization triggersedrigh front vowels, particularly
e implicational hierarchyif lower front vowels triggepalatalization then so do
higher front vowels
e implicational hierarchyif high central/back vowelsigger palatalization, then
so do high front vowels
e high back vowels trigger palditzation only on coronal consonants
e palatalization triggers typically followhe target (regressive palatalization)
e palatalization triggers are typically maiimted if they are vowels; a palatal glide
trigger may be deleted
As already discussed, these generabretiare compatible with some of the
previous findings, such as Bh(1978) and Hall (2000), bttiey also challenge Chen’s
(1973) implicational hierarchy of full pakdization. Chen predicts no independent
coronal palatalization, which is not truehdve also establisauniversal tendencies
for secondary palatalization, which had neeb previously established, as well as an

additional implicational retloonship among high vowel f#alization triggers.
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Furthermore, separating palatalization adew to context, morpho-phonological vs.
phonological, also revealed important gefizaéions, particularly regarding labial
palatalization, as well as the dependency of dorsal morpho-phonological palatalization

on coronal palatalization.



CHAPTER 3

FULL PALATALIZATION OF LABIALS

This chapter addresses the issue of full labial palatalizatiorore detail. As
| have shown in Chapter 2, there is a digant difference between full and secondary
palatalization regarding labials. Whdensonants at all tte major places of
articulation (labialcoronal, dorsal) can undergecondary palatalization, full
palatalization of labials is v different from that otoronals and dorsals in two
respects. First, full labial palatalizatiorr&gse, occurring in only two languages in my
sample, Romanian and Tswana. SecondllIsiwow that in each of these cases,
palatalization appears to beadhronic rather thasynchronic, arising from a series of
historical changes which did not involveetit palatalization of the labial itselhese
changes ultimately led to the current sitoia in which a labial alternates with a
palatal consonant in paradigmatic formsardue that full labial palatalization does not
actually occur directly, and that the cases that appear to exhibit such phenomenon are
inaccurately labeled as ‘labial palatalization’.

In this chapter | discuss in more dethi¢ cases of Romanian and Tswana and
situate them within the larger context of their respective language families, Romance
and Bantu, as such types of ‘labial palatiion’ are found in other members of these
two language families. Specifically, | argtiiat ‘labial palatézation’ is more
accurately analyzed as involving hardenin@aflide adjacent to a labial, followed by
deletion or absorption of the labial. Bdsmn the evidence presented | conclude that

full labial palatalization as a one-step chafrgen a labial to galatal consonant is

89
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not predictedo occur. However, for the sake of simplicity in expression, | will
continue to refer to the sef processes involved &bial palatalization

The chapter is organized as follows. skttion 3.1 | discigsthe situation of
labial palatalization in Ronmaan, followed by a discussion t@bial palatalization in
Romance in section 3.2. Sections 3.3 addinvestigate labigdalatalization in
Tswana and Bantu, respectively, and alsogireselevant alternae analyses. In
section 3.6 | discuss other cases of appdudiitbial palatalzation, and | provide a
summary of other explanations of laljpalatalization in general, not specific to

Romance or Bantu languages, in section e final section corades the chapter.

3.1 Romanian: the case of Moldavian
Palatalization is common both ingdtdard Romanian (SR) and in the
Moldavian dialect. In both dialects velar obstrudntsshow phonological secondary

palatalization before front vowels. Albnsonants show either full or secondary

palatalization (or some assibilate, such astsin Moldavian,t = ts'in SR) in

morpho-phonological contexts, before suffixeatttontain a front vowel, such as the
plural 4 and the second persomgular verbal suffix - As the focus of this chapter

is on labials, and as the palatalizatiortofonal and dorsal consonants does not show
significant differences between the two digded will limit my disaussion to the labial
place of articulation and only providerse examples of the other places of
articulation for comparison. Labiabnsonants in Standard Romans&ow secondary
palatalization before the suffixes mentionedad) these suffixes are in turn deleted or

absorbed by the palatalization.
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(1) Palatalization in SR:

Singular Plural
t> ts borbat rbats ‘man’
k> tfi rak raf ‘lobster’
p=> p episkop episkop ‘bishop’
b-> bl krab kralb ‘type of fish’
f>fi votaf \otaf ‘bailiff’
Vo brav brav ‘brave’
m->m pom pord ‘tree’

While this type of labial palatalizaticdways occurs in SR, in the Moldavian
dialect* there is a significant subset okieal items in which labial consonants
alternate with palato-alveolar fricativessecondarily palatalizestops at a non-labial
place of articulation, an appatecase of full palatalizationSuch alternations within
Moldavian are found synchronically ihe same morpho-phonological contexts
mentioned above: before thiesuffix of the 2° singular for some verbs, and thie —
suffix of the plural (feminine and mascudimouns, adjectives). As in Standard

Romanian, these suffixes are deleted (or themsek@®ssed as secondary

articulation {] - see discussion in section 3.1.1.1 om tiature of this palatalization

trigger).

24 This also occurs in some dialedf Oltenia and Muntenia (lonid®73, Avram 1977). Here |
specifically discuss the dialectagen in the North Eastern region of Romania known as Moldova,
specifically in the villages of Cozia, Costuleni, andiR&meni.
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(2)  Singular and Plurdbrms in Moldavian:

Singular Plural
p-> ki plop plok ‘poplar tree’
f>f kartof kartd’ ‘potato’

Besides alternations accompanying the pladdlix and the second singular suffix in
verbs, no other clear alternations carobserved within Moldavian. However, if
Moldavian is compared with SR cognatd® same correspondences between labials
and palatal or palatalized sounds are seiémn root nouns, gdctives, and other
lexical categories.

(3) Comparison of Moldavian with SR:

SR Moldavian
p> K pjatro Katr ‘rock’ (noun)
b> ¢ albiro aldini ‘bee’ (noun)

This suggests that diachronically there @awsocess that caused a sound shift in these
words, where we now see a different consonant in place of the labial. Furthermore,
the fact that the labialshd their palato-alveolar aecondarily palatalized stop
counterparts occur both within roots (@hown in (3) above) and in morpho-
phonological contexts indicates that theqass affected labials across the board, post-
lexically, and that the alternations we $egay in verbs and plals are the end result
of these historical changes.

In the following sections | discusise synchronic situation of labial
palatalization in Moldavian. | thengsent diachronic evidence supporting the

position that the changes from labialg@lato-alveolar fricative or secondarily
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palatalized non-labial stop occurredaisuccession of sound changes which did not
directlyinvolve palatalization of the labial itelRather, the labial deleted following
the hardening of a following palatal glidéAs | discuss in section 3.3, this appears to
be a phenomenon characteristic of Romawtere earlier labials have various palatal

synchronic reflexes.

3.1.1 Synchronic situation of labial palatalization in Moldavian

As stated earlier, in Standard Romaradirconsonants show an alternation
between plain and palatalized consondetf®re a suffix containing the vowdl a
clear palatalizing contextLabial consonants show gndecondary palatalization,
while different coronal and dorsal camants show either secondary or full
palatalization. This pattern is consisteuith the behavioof secondary labial
palatalization in the database — it alwagsurs in addition to palatalization of both
coronals and dorsals. Asgwiously mentioned, in the Nibavian dialect, plain and
secondarily palatalized labial consonaaiternate in the sanmentexts as abovbut
in addition there is a group of verbsd noun/adjective plurals where labial

consonants alternate with some type of fgdlar palatalized consonant, an example of
full palatalization. Specificallp, b, m, f, \alternate with¢, ¢, v, f, 5 respectively
before the vocoidsandj (an underlying /i/) (lonescli969; Avram 1977). Some of

these alternations are unexpected wtmnpared with other cases of labial

palatalization reported in the literature. For exampleala (1978) does not mention

K’ as the result gfalatalization of, but rathet, tsortf. Althoughk’/ andg’ are not
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typical outcomes of full palatalization, suchtfs consider all of these as full

palatalization for two reams: (i) the change fromto k’ involves a shift in major

place of articulation, as is claateristic of full but not of secondary palatalization, and

(i) all of the labials were affected by the same phenomena.

3.1.1.1Labial palatalization in plural forms and verbs

In (4) | provide examples ohasculine noun plurals where the
palatal/palatalized consonant is seen adting with the labiabf the singular.
Generally, the plural for mascuémouns is formed by suffixing ,-most often
realized as secondary palatalizaftfsee discussion later in this section for evidence
of underlying /i/). As already mentiodgpalatalization in the plural beforeis a
common process in Romanian (SR and otha&ledts) and it affects coronal and dorsal

consonants as well: dorsals have full pdilzaéion with secondarpalatal release&k

S, g~ 3/ in Moldavian k= tf, g d3/in SR), some coronasssibilate and may also
have secondary palatal releas® (s, d= zin Moldavian,t=> ts, d= Z in SR), others

have full palatalizations fin Moldavian,s> fin SR). Labial palatalization

involves the following alternations:

% See Bateman and Polinsky (2007) for rules of plural formation in Romanian.
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(4) Labial palatalization in Moldavian noun plufals

Singular Plural

p-> ki plop plok ‘poplar tree’
tsop tsok! ‘splinter, thorn’
strop strok ‘drop (of liquid)’
fjorap fjorak ‘sock’

b=> ¢ bumb bung’ ‘button’
ferb ferd ‘deer-buck’
drob drog ‘block (of salt)’

v 3 pastrav pastraz ‘type of fish’
bolnav bolnas’ ‘sick (person)’

f>f kartof kartd’ ‘potato’

m-> nd psalm psald ‘psalm’

The same type of alternations are obseéimethe plural of adjectives beforg as in

[alb] ‘white, m. sg.” ~ [alf] ‘white, m. pl.". So, labiaktops shift to a secondary

palatalized velar articulation, fricativesd@alato-alveolar adulation and the nasal
to a secondary palatal@@lveolar articulation.

While the plural forms in (4) lack an overt suffix when the genitive/dative
suffix -lor is added to the plural the suffix is realized ovély, providing evidence

that -+ is underlying.

% There are fewer forms which show the alternatioh~of. v ~3, andm ~ ¥ because there are fewer
nouns which end ifi v, andm in the singular.
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(5) Overt + suffix in Romanian dialects: plural

Nouns (Nominative/Accusative ¥/A; Genitive/Dative = G/D)

Standard Romanian Moldavian
Ibojat-if bjetd Iojet-if bjets ‘boy N/A, pl.’
Ipapuk-i/ papit /papuk-i/ pagl ‘shoe N/A, pl.’

/bojat-i-lor/  lojetsilor /lojet-i-lor/  bojetsilor ‘boy G/D, pl.’
/papuk-i-lor/ papyilor /papuk-i-lor/  papfilor ‘shoe G/D, pl.’

The N/A forms of [bjat] ‘boy’ and [papuk] ‘shoe’ show that before the plurah—

final t is assibilated and has secondary pafatton in Standard Romanian, and it is

only assibilated in Moldavian, while a finlafully palatalizes tdf with secondary

palatal release in Standard Romanian, and it fully palatalizéwith secondary

palatal release in Moldavian. The Giwms show that the plural suffix is overt
when the G/D suffixler is attached to plural forms.

Among the Moldavian verbs which shdull labial palatalization, there are
those where the final stem comsnt is palatalized only fof%singular as in (7a),
others where it is palatalized in every formrag7b), and another category where it is
palatalized in % singular and fand 2° plural as in (7c) itwo related verbs: [dormi]
‘to sleep’, and [adormi] ‘to fall dsep’. Evidence of underlying +h 2sg verb forms

as in (7a) somes from verbs where i surfadéer an otherwise illegal syllable coda.



(6) Overt + suffix in Romanian di&cts: 2sg verbal suffix

StandardRomanian

Moldavian

fumbl-a/

1 umblu

2 umbi
3 umbb

umhim
umblats

umbb

umbi
umbk

(*[umbf] 2"%g.)

umblu umbdm
umblats
umblk

(7) Labial palatalization geerns in Moldavian verbs:
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‘to wonder around’

a. kntreb-a/ ‘to b. /pzb-il ‘to ¢. /dorm-i/ ‘to sleep
ask’ overcome’ [dorni]

[intreba] [pzgi]

SG PL SG PL SG PL
1|intreb |intrelbm | rozglesk bzgim dorm domiim
2| intreg | intrebats | szgleft rozgits dom’ domlits
3|intreabh |intreah | rozdefti rozgesk | doarmi | dorm

Other verbs showing the sarmpattern as (7a) areojsa] ‘to dig’, [astupa] ‘to cover’,
[skopa] ‘to escape’, [rupi] ‘to tear-up’(SR [ruPe[temi] ‘to fear’ (SR [teme]). Verbs
sharing the pattern in (7b) include fofi] ‘to poison’(SR [otovi]); [vorg'i] ‘to
speak’(SR [vorbi]); [liki] ‘to glue’(SR [lipi]); [3uKi] ‘to peel’ (SR Bupi]).

There are two interesting facts to observéne above table: first, whild®
singular forms show palatahtion (due to the suffixi-as discussed above) a
following — does not always trigger labial palatalization, as seen inftisengular
form of ‘to sleep’. Second, palatalization appears to be triggered by dithrere-

suffixes, unlike in the rest of the language whexeees not trigger labial
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palatalization. There are two factors whetplain these patterns, and | briefly outline
them below (see Bateman 2007 for falalysis).

First, the final vowel of the infinitiveletermines whether the palatalized labial
will appear in every form or only in thé%singular. The infinitive form is used
selectively as the base to which otkeffixes attach. If the verb is &mnfinitive,
there will be palatalization if the infinitiveowel is contained in the actual conjugated

form. This occurs throughoutdlparadigm for verbs such asZb-i/ ‘to overcome’,

which have ‘extended’ suffix5 whereas it occurs only in the 1pl and 2pl for verbs
such as /dorm-i/ ‘to sleep’, which have nortemded (short) suffixes. If the verb is a
noni infinitive there will be palatalization only in th8%ingular, before the"?
singular inflectional suffix +(Bateman 2007).

Second, there is a seriebvowel neutralizatns which took place in
Moldavian, such as the raisingefo i, which are responsible for the failure of the
final [i] in the 3sg of [dormi] ‘to sleep’ ifi6¢) to condition platalization. | do not
attempt here a detailed analysis of von@litralization processes in Moldavian, but
merely mention some observations whaeh pertinent to thenderstanding of full
labial palatalization. Finalvowels in Moldavian are most often raised from /e/, as in

[feti] ‘girls’ ([fete] in SR). Although [i] is typically a tigger for palatalization, those

27 \/erbs in the same conjugation class can take estinant (non-extended) sidés (1a) or extended
suffixes (1b). Chitoran (2002a:35) treats the rotéel suffixes as empty derivational suffixes, or
extensions of the stem.

(1)

(@) SG PL (b) SG PL
1 Zero -m 1 ask -m
2 -i -ts 2 eft  -ts

3 -e zero 3 ofte  -esk
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[i] which raised from /e/ fail to condition palatalizatiorhe SR final vowelg anda

correspond td andi, respectively, in Moldavian, anddte is evidence to suggest that

palatalization took place prior this vowel raising procesas there are forms with no
palatalization before [vhere it would be expected to occurhis explains the lack of
palatalization in the 3sg in verbs like /doriwhich derives historically from /dorm-
e/ (Bateman 2007). In fact, it is liketlgat the palatalizadn caused by a following

took place before any of the vowel neutralians in Moldavianincluding the backing

of final i to £, which would explain why we see assibilatiort td ts before surfacéin

the G/D form of ‘boy’ in (5).

3.1.1.2 Palatalization within roots
‘Labial palatalization’ within roots can only be identified by comparing

Moldavian with Standard Romanian:

(8) SR Moldavian
p> K pjatro Katr ‘rock’ (noun)
pitfjor Kifjor ‘foot, leg’ (noun)
b> ¢ albiro aldini ‘bee’ (noun)
bine gini ‘good, well’ (adverb)
f>§ infiripa infiripa ‘to take shape’ (verb)
fino fini ‘god-daughter’ (noun)
V>3 invija inzije ‘to come back to life’ (verb)

vin 3in ‘wine’ (noun)
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m-> n mic Hik ‘small’ (adjective)
mije niji ‘me, Gen/Dat’ (pronoun)
This type of palatalization in Moldavias not present in all words that contain
a /labial+j, i/, but rather iwlder words. New forms generally do not show it. This
indicates that the process is no longetive. Newer forms which do show a
correspondence are most likely producedbglogy, as people are generally aware

that this feature is characteresbf Moldavian. If speakers aasked how a word

would be pronounced in the Moldavidialect, they respond by noting thpeto k/

shift, clearly through analogy. The proc#sst led to the auwent situation in

Moldavian is no longer active. Fild (1974:13) reports labial palatalization in

Romanian dialects to hataken place before the year 1000, although based on written
records Candrea (1916) and Avram (1994) sasthat even during the early part of

the 16" century the changes westll in progress (Avran1i994:280). In the next

section | describe the changes that arpaesible for the sounalternations we see

today. | review evidence that the labconsonants did not themselves undergo

change(s) to palatal or palatalized soun@isere was not a direct shift frgorto k/, for

example, but rather a series of chartpes did not actuallynvolve the labial.

3.1.2 Diachronic progression ofiabial palatalization’
There is ample evidence to suggest thhtal consonants did not themselves
palatalize. lonescu (1969) and Avram (19@vide a series of rules which trace the

development from labial consonant to pal@r palatalized consonant. These rules
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are established based on forms recordestveral volumes of the Romanian
Linguistic Atlas (henceforth ALR, Pop 1938g,Petrovici 1940a, b) and in Dialectal
Texts (Petrovici 1943). These forms shiowermediate stages, wherein labials occur
both with and without a following palatal palatalized consonant. lonescu (1969)
and Avram (1977) argue that the presenceuch forms demonstrates that the labials
themselves did not palatalize. | coneuth their account, and develop it further
below.

In brief, the account proposed bynscu and Avram is that a palatal

continuantsound (most likely a glide, but see discussion below) was inserted between

the labial and a followingor j, e.g.[rozbi] = [rozbiji] ‘to overcome! Subsequently
this sound became a palatal fricativesgji]) and then hardened topalatalized stop
after the bilabial stops gzbdi] ‘to overcome’), and remained a fricative after the

labio-dental fricativeg[f{er] ‘iron’). Velarsk, g’ appear instead of palatal stops

presumably because there argoatatal stops in this dialéét The final stage involved
the deletion of the labial. Hence the lalialer palatalized in the first place. This
account is in line with the geral tendency reported @mapter 2 that labials do not
undergo full palatalization. The abbreviated illustration in (9) is adapted from Avram
(1977).

(9) razbi = razhji > razhji > rezbdi - rezgi  ‘to overcome’

28 |t is possible that’ andg’ are alternative transcriptions of palatal stops. Recall that for English
fronted velars before front vowels are transcribed as palatal stops by Mielke (208&)abéronting
does not always mean that the velars become palatal.
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Below | present a more detailed accoohthe stages in the development of
‘palatalized labials’. Bottonescu (1969) and Avram (19738gree that what has been
referred to as ‘labial palatalization’ in fad¢scribes a hardening process of a palatal
sound (glide) which followed the labialmsonant, and not chges in the labial
consonant itself. Their analyses are idexitizith the exception of the first stage of
this process, namely the source of the palatal sound that followed the labial and which
then hardened. While lonesptoposes that this palatal sound was inserted in every
case, Avram argues that it was inserted amlsome contexts, while it was already
present in others. With the exceptiortluf first stage Avram adopts lonescu’s
analysis in describing the subsequentesagClearly, it is difficult to determine
exactly what the first stage involved, asorded forms only show later intermediate
stages. However, Avram’s (1977) propastihe first stage accounts for data which
is left unaccounted for by lonescu (1969), as shown below.

lonescu (1969) assumes that all labvalléch show alternadins with (or which
shifted to) palatalized consonants were originfaliowed by a yod (palatal glide),
and proposes that a fricative-like palataneént was inserted between the labial and
this following yod. Subsequently thisserted palatal element hardened and,
depending on the nature of the precedingalalitibecame a palato-alveolar fricative

or a secondarily palatalized stdpultimately followed by the deletion of the labial

% The outcomes are somewhat different in othialects, even within the Moldavian region,
particularly regarding the changes following the labio-dental fricafiseslv. In some dialects these
changes followed the same pathin the case of bilabiglsandb and the resulting sound is a

secondarily palatalized vellor ¢. In others, they followed a different path and, as in the Moldavian
dialect | discuss here, resulted’iands. The changes following the bilabial nasaére consistent
across dialects, always convergimga secondarily palatalized(lonescu 1969, Avram 1977).
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consonant. Cruciallyt was not the yod which followetthe labial that hardened, but
the palatal element inserted between the labial and the yod.

There are a few problems with lonesc{i869) account that Avram identifies.
First, the source of the yod following the labiahich is required in order for a palatal
element to be inserted between the lalnal this yod, is not made clear in all cases.
For example, lonescu assumes that, prior tddrang, the labial ifbine] ‘well (adj.)’

preceded a yod (lonescu 1969:58 Avram (1977) pointsut, lonescu’s (1969)

account cannot explain where the yod came firothis form, or in forms like [albis]
‘bee’. In both [bine] and [albis] the labial [b] has the reflex{gn Moldavian, where

we see [{ni] ‘well (adj.)’ and [aldini] ‘bee’. In order for these forms to obtain under

lonescu’s account, there must have beglde between the labial and the following
[i] so that a palatal element could themef be inserted and subsequently harden.

Second, lonescu (1969) does not addressscarhere the labial had secondary

palatalization as a result séiffixing the plural & as in (10b) below, /lup-# [lup’]

(SR) and [lup¥ (Moldavian) ‘wolf, pl.". Presumaly these would also be treated as

being followed by a palatal glide (perhaps the one resulting from secondary
palatalization) and having the palatal-element inserted between the labial and the
palatal glide. Thus, the main problem witimescu’s (1969) analysis resides in the

first stage of the hardening process: therse of the yod which is required to follow

the labial and thereby creating the necessamronment for the insertion of a palatal
element and its subsequent hardening. Avram (1977) fills in these gaps and adopts the

rest of lonescu’s (1969) anaiysas described below.
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Avram (1977) proposes thibial palatalization eccured before an underlying
/il and suggests that the first stage inghecess of labial palatalization depended on
what surface realization of this /fdllowed the labial, as shown in (10):

(10) First stage in ‘labiglalatalization’ (Avram 1977:278)

(@) zero> j/lab__ i albim - albjino ‘bee’
(b)'>jor{j,¢}/lab___ lup - lupjorlup ‘wolf, pl.’
©)j=2 {j.¢e}/lab __ vier > vjer ‘boar’

In the first context (10a) whenlabial was followed by the vowel a [j] was inserted,

and attested historicbdrms such as [albjw] ‘bee’ with an inserted glide validate this
claim (Avram 1977:278). In (10b) wherabial was followed by what he calls a
‘pseudovowel’ ~ (secondary palatal articulation, suahthat resulting from plural

formation), this ] was realized as a full glide [j] or fricative §], and in (10c) when a

labial was followed by the palatal glidg -this glide became a fricativg §].

The table below provides an initsimmary of the stages of labial
palatalization which are believéad have occurred in Moldavian.

Table 3.1 Summary of changes from labialgalatal(ized) consonant in Moldavian.

Glide Hardening Labial Current | Gloss
Deletion | form
a. alb/i/n | albjino albjino albdino | algina algini ‘bee’
| lup—> 4 (not for ’ ‘ ;
b. lup/i/ v lupe lupk this word) lupk wolf, pl.
lupj—>
c. fliler fjer feer ﬂ‘er j‘er j‘er ‘iron’
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Therefore, a palatal glide followed labiansonants in every case at some point, but
this palatal glide had different sourcésvas already present via glide formation
before another tautosyllabic vowel in casash as (10c) and (3c), it resulted from
secondary palatalization in cases suchHl@b) and (3.1 b), and it was inserted in cases
such as (10a) and (3.1 a). The chang€%0b-c) further assume that the palatal
fricative assimilated voicing from the labial consonant.

Notice that in (10a) one could also propdisat the glide was not inserted as a
full glide, but that the following [i] triggeed secondary palatadiion on the labial.
Subsequently, the secondary palatal glide évaed in the same was in (10b). The
fact that a following can condition secondary paliéation on a preceding labial,
thereby creating a palatal off-glide whican harden, makes lonescu’s (1969)
assumption that a palatal glide followed the labial and then another palatal element
was inserted in between even more prolatecn which is why Avram (1977) rejects
this portion of her analysis. What is crddgathat in each of the three contexts a
palatal glide followed the labial, and thédg! underwent a hardery process leading
to the synchronic forms (Lloyd 1987; Posner 1996).

The main difference between lones®@§9) and Avram (1977) then regards
the palatal element that harted: under lonescu’s accouhtyas not the palatal glide
(yod) following the labial which hardened, rather a different palatal element which
was inserted between the labial and a following yod. Under Avram’s account, the
palatal glide which followed the labial was the sound that hardened. The only inserted
element was the palatal glidetween a labial and [i], vidh could be interpreted as

secondary palatalization of the labial, as discussed above.
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The table below summarizes the different stages in the development of
‘palatalized labials’, adapted from Avra(1977) and lonescu (1969). The point of
departure here assumes tthett first stage has alreadgcurred, to avoid the
disagreement between the two authors. Theeeh palatal glide follows the labial in
every case. Regardless of what thig tage actually invekd, the current forms
which the rules below are based upon dematesthat it was a hardening process that
led to the appearance of ‘labial palatalization’ and that the labial deleted.

Table 3.2 Stages of ‘labial patalization’ in Moldavian

pjele bjet fler vjer mjel
‘skin’ ‘poor’ ‘iron’ ‘boar’ ‘lamb’
Voicing/nasality assimilation of p¢ bi fe Vi i
palatal sound (glide)
Nasalized fricative> stop -- -- -- -- mn
Deletion of labio-dentals - - ¢ i -
Pal. fricative~> palato-alveolar,| -- -- ) 3 --
except after labials
(applies only in contexts where
the labio-dentals had deleted)
Pal. fricative> stop after labial| pk! bg - - -
stop
Deletion of bilabials ki g -- -- n
Final outcome K g ) 3 n
Actual forms Keli get fer zer riel

Note that the development of the bilals&bps is differenfrom that of the
labio-dental fricatives in this dialect: thaye believed not to hawteleted at the same
time. In some dialects the fricatives folladvilne same path as the labial oral sf@ps
b, but in the region of Moldavia which | disss here they followed the path illustrated

in the table. lonescu (1969) mentionattALR does not register any forms with the
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stages [f] and [3], suggesting that the labio-dentatsist have deleted earlier than the

labial stops in such dialec¢tand that the palatal fricatives subsequently shifted to

palato-alveolar fricativefands. She further mentions that there are no recorded

forms with [n], but such a change is assumed gitree trajectory of the other labial

consonants.

Intermediate forms confirming the latgages which stiltontain the labial
alongside the palatal or palatad consonant have beercoeded in ALR and reported
by both lonescu (1969) and Avram (1977). The table below provides examples of
words in intermediate stages alongside forms in SR and Moldavian. The particular
dialects where the intermediate forms faend are indicated where such information

was provided in lonescu (1969) or Avram (1977):
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Table 3.3 Intermediate forms
Labial + palatal(ized) consonant in Romanian dialects

Standard Romanian Intermediate Moldavian English
(other dialects)
kopil kopKil kopKil child
kopeil (Muntenia)
pitfjor pKifor (Vacea) Kifjor leg
-- obgdalo (Vélcea) oépl comforter
pjele pkele Keli skin
peele (Muntenia)
fier feer (Vécea) fer iron
fkier (Oltenia)
pjept peept Kept chest
mjel mniel Hel lamb
viespar vglespar (Oltenia) | 3espar wasp hive
g'espar (Oltenia)
albiro albjino (Muntenia) | al§jni bee
vitsel vijitsel (Vacea) zitsol calf (m.)
lup’ lupe lupk wolf (m.pl)

lonescu (1969) also provides a table vathof the coexistingonsonantal sequences
(but not actual word forms) &n different locations (poigf recorded in ALR in the
Moldavian region. It is unnecessary to rce the table here, but for illustrative

purposes | provide the recordeghsonants at three such points:
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Table 3.4 Coexisting labials, ‘alatalized labials’,
and labials+ palatalizezbnsonants (lonescu 1969:55)

Point #| p b m f v
520 pki K| d n f

P m f |V

365 |ptf ff |bdz |mn | |3

p b m f d3

Y

574 ki bg’ n [ 13

g f Y

The existence of intermediate stagelirther confirmed by written texts, even
though these are more rare. Roman-Moraf84) presents evidence in particular for
the palatalization of the bilabial nagal Spelling conventions allow us to infer the
pronunciation represented iretkexts, and even though we cannot know this exactly,
it is reasonable to assume that a spelling mitha labial followed by an alveolar, for

a word which in SR only has the labialdicates a sound change. The fact thahBR
corresponds te’ in Moldavian and other Romanidialects further supports the idea
that the texts recorded the sound chamg@sogress. The first written example
indicating the palatatation of this consoma dates to the I3century, in the writings

of Cantemir, a Romanian scholar who nateie‘me, I'sg. G/D’ fniein SR) as an

uneducated form used by women in Blmva. Later we find two instancestotmnim

‘negotiate, Ipl.’ in a letter witten at the Bistraa Monastery, dated in 1592. Further

examples of the stagen are found after 1750, in forms suchnaseu‘mine

(1sg.poss.)'mnere‘apples’,pomni‘trees’, lumnina‘light’. Currently, the bilabial



110

nasal igY in Moldova and Southie Transylvania, anchrY in Northern Transylvania

and part of Northern Mdova (Roman-Moraru 1984:127).

It is clear from Tables 3.3 and 3.4, &naim the evidence from written texts,
that the labial consonants themselvesrtilundergo the process of palatalization.
Rather, the palatal glide which followed the labial hardened to the palatal or
palatalized consonants we see today, bdemendent to a certain extent on the
preceding labial (i.e. for voicing, nasality)lltimately the labial deleted from the
consonant cluster created, leaving onky plalatal or palatalized consonant. Thus,
when comparing SR with the Moldawidialect we notice the correspondences
between labials in SR and palatals or #ized consonants in Moldavian, and within
Moldavian we notice the alternation in verdnd plurals, discussed in the previous

section.

3.1.3 Outside evidence for glide hardening

| agree with the account of labial plzation in Moldavian outlined above
for two reasons. First, the evidence freristing forms which show both a labial and
a palatal(ized) consonant proves convinbjrigat labials themselves were not
affected by the process. Second, glide hangdeof this type is known to occur in the
world’s languages.

Kenstowicz (1994:35) maintains thatrtlaning (also known as fortition or
strengthening) occurs post-congntally or initially, whichis in line with the context
where hardening occurred in the Moldaviaal€ét of Romanian. Both initial and post

consonantal hardening is attesteafiner languages, and frequently involves
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hardening of a glide to either a fricativeaostop. | provide some examples of each
below.

In Cypriot Greek (Attic, Greece) a posinsonantal palatal glide is realized as
a palatal or velar stop after most consonants (e.g. /ter=azefjazo—~> terkazo ‘|

match’; Kaisse 1992:317). In differentrigties of Spanish (&mance) the palatal

glide undergoes fortition in word initiplosition, changing to a palatal fricatjye

identical to the one in earlier stages inl&vian. In Argentinian Spanish the palatal

glide strengthens foand then further tg and/’in word initial position, so thato ‘I’

is pronounced as eitheyd] or [¢] (Hualde 2005).

In the history of Chamorro (Austronas, Guam) both the labio-velar and the
palatal glides underwent hardeninge became a labiovelar stggy, and j became an
alveolar affricatedz (Blust 2000:97).

(11) Glide hardening ihamorro (Blust 2000)

*W 2> gw *wada—~> gwaha ‘have, there is, there exists’
*walu > gwalu ‘eight’

* > dz *qajuju—> adzudzu ‘coconut crab’
*lajaR - ladzak ‘sail’

Similarly, in Gothic (Germanigxtinct) and Norse (Norwegiamn)andj hardened to
“ggw (a geminate labivelar stop) andjj (a palatal stop followed by a spirantic
glide)”(Blust 2000:98). Blust (2000) furtherentions other cases of glide hardening
in Native American languages, where bthta labio-velar and the palatal glides

became stopsw becamayw in Coeur d’Alene and Lushootsegdn Comox,kw in
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Salishan, andj*also became a stop in the same languages (Thompson 1979:712, cited
in Blust 2000:98).

A similar process of gliel hardening can be foundtime diachrony of labial-

velar stopkp andgb. In Egbema, a dialect oflig spoken in Nigeria, we firk'a or

kpa from Proto Igboid *ka (Connell 1994:473). Ponelis (1974) proposes a parallel

development of labial-velatops in West African liguages, where he analyZgs
andgb as derived from /& and /¢'/ (cited in Connell 1994:473). Thus, the labio-
velar glide hardened to a labial stofidwing the velars, producing a complex stop.
This case is particularly interesting, as isisiilar to the stop-stop or stop-fricative
sequences found in Romanian, with the excepghahthe labial element occurs first in
Romanian.

Finally, a related process occurs symethically in Polish (Slavic, Poland).

Kochetov (1998) describes four types of paliaed labials indur Polish dialects: {h

[pil, [p¢l, and [p]. Voiced versions also exisis shown in the examples below.

(12) Palatalized labials #olish dialects (Kochetov 1998:2)

I Il 1l \Y4 Gloss
[p'livo [pjlivo [pclivo [pe¢livo ‘beer’
[b']aty [bjlaty [bjlaty [bz]aty ‘white’

Notice that only in the first diect is the labial itselfalatalized, showing secondary
palatalization. In the other dialects thbid is followed by a palatal glide (1), or

followed by a palatal obstruent (lll and IVThe forms in these dialects are strikingly
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similar to the diachronic changes in the ‘ggalization” of labials in Moldavian, and
their synchronic status suppoti® claims made in the prewis section with regard to
labial palatalization. | discuss Kochetoasalysis of these pcesses in the next

chapter.

3.2 Labial palatalization in Romance

Labial palatalization is found in othRomance languages besides Moldavian.
It is best to present the facts on labial palaation in Romance within a larger
discussion of palatalization in general in tlasguage family, as palatalization is one
of the major sound changes which occuilfredh Latin to Romance (Elcock 1960;
Lloyd 1987; Calabrese 1991; Posner 1996).take just one example, (13) shows a
comparison between the consonantal sysiklalian with that of Latin, clearly
illustrating that Latin lacked the Italian palato-alveolar and palatal consonants:

(13) Latin and Italian consonarft§Calabrese 1991:65)

Latinit/pbt d k g kg")f s m n | 1/
Italian:/p bt d k gtsdzfdz f vs @f mp | £ 1/

The same can be said of other Romance languages which also have a series of palatal
consonants. In this sectibibriefly discuss the processespalatalization in early
Romance, pointing out the parallels anffedlences between the palatalization of

coronal and dorsal consonants versus lafmakonants. | show that there are two
different, but connected sourcafslabial palatalization ilRomance, and that in both

cases the labials themselves were nosthends that changed: in one case a palatal

% The phonemic status & andg" is the subject of debate. Some, like Calabrese (1991), include them
as phonemes, others do not (Lloyd 1987).
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glide following the labial hardened, and thae labial deleted, and in the other a

lateral following the labial became a palatal, and the labial deleted.

3.2.1 Developments from earlier Latin to later Latin

Palatalization in the development ofiRance is reported to have occurred
during two time periods, first between thHéahd 29 centuries AD, then again
sometime after the"5century AD (Elcock 1960; Lloyd 1987; Calabrese 1991). The
first palatalization process begarsipoken Latin, was triggered by the gljdand it
affected all consonants in all Romanhaeguages (Penny 2002; Calabrese 1991). The
second palatalization processly affected velar stogsandg and was triggered by a
following front voweli ore. This latter process a&tted all of Romance except
Sardinian and Dalmatian (Elco&®60; Lloyd 1987; Posner 1996).

Much of the information on the shape\ilgar Latin (the spoken variety of
Latin) comes from inscriptions, many of igh are from Pompeii, referred to as
Pompeiargraffiti, and fromAppendix Prohia text from around thé"&entury A.D.
(Elcock 1960; Rohlfs 1970)Appendix Probivas written by an author known only as
Probus, who wanted to teach the propay of expression, and wrote examples
showing the “correct” form alongside the “orcect” (but commonly used) one. Some
examples are given below, where the spelling Wittdicates that that an unstresgsed
had become a palatal glide when precedingther vowel (hiatusesolution) in later

stages of Latin:
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(14) Appendix Probexamples (Rohlfs 1970:26)

VINEA NON VINIA
CAVEA NON CAVIA
LANCEA NON LANCIA
BALTEUS NON BALTIUS

3.2.1.1 First palatalization in Romance
3.2.1.1.1 Hiatus resolution and palatal glide formation

Hiatus resolution and the formation oflgtal glides is one of the phonological
processes that are responsifidr the development of thmalatal series of consonants
in the Romance languages. Anothethis hardening ahe palatal glide, and finally
velar fronting before front vowels (Qrdgent 1927; Rohlfs 1970; Lloyd 1987).
Vowel hiatus reduction led to the formation of new palatal glides, as unaccented
before another vowel was pronouncedl, @nd later unaccentebefore another
vowel was also pronounced jasAgain, this shift is docuented in inscriptions which
show PARIAT instead of PAREAT, ABT instead of HABEAT (Lloyd 1987), as
well as inAppendix Prohias shown in above in (14).

The resulting palatal glide had diffeteeffects on preceding consonants.

When at preceded, this was assibilated*oas indicated by inscriptions of th&'2

century A.D.: CRESCENTSIANUS instead of CRESCENNIS (A.D. 140),

VICENTZA instead of VICENTIA (4 century A.D., Lloyd 1982:33). A velar stojx
followed by the palatal glide was also &dlsited, becoming increasingly confused
with the assibilatet] as seen in the forms FATIOsitead of FACIO, and DEFINICIO

instead of DEFINITIO (A.D. 222-35, Lloyd 198/33). In some areas (including in
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Spanish) these sounds merged to a siplgtaeme, while in others they remained
distinct (Ibid.). Thevoiced counterparts afandk, d andg, underwent parallel

changes, with some important differendégsse consonants are believed to have been
pronounced more laxly to begin with, thered, the palatal glide assimilated them

more completely and they did nassibilate like the voiceless stdpsinsteaddj and
gj had either a fricative geminate pronunciation fz)(or an affricate [d} (ddz), as
seen in inscriptions of ZABULUS stead of DIABOLUS (Lloyd 1987:133).

The palatal glide also had ala@i@lizing effect on a preceding@ndn, which

became palatalized consonafigndy in Spanish: VINEA > [Bina] ‘vineyard’;

FOLIA > [foAa] ‘leaves’ (Lloyd 1987:134). Whdollowing those consonants which

are typically resistant to palatalization, sashrhotics, the palatal glide tended to
delete, though there are a few cases & maintained, as in PAREIETEM > PARETE
> pared‘wall’ (Ibid.). There is no discussh at this stage of how the labial
consonants were affected by a followglgle, although later discussions of
palatalization for individual Romanceniguages indicate th#te palatal glide

following a labial hardened and that the labial subsequently d&leted

31| interpret the “lax” pronunciation af andg as an articulation without a complete stop closure. As
such, they were more easily shifted to thetphjalace of articulation of the following glide.

32 Calabrese (1991) states that the first palatatinaffected all consonants, including labials, but he
provides synchronic reflexes. As the second palatalization in Romance involved only velar fronting
before front vowels, it is true that the first palatation triggered by the palatal glide is responsible for
all other palatalizing outcomes in Romance, including the outcomes of the labials. However, this did
not happen in the same way for all consonants, as implied by Calabrese (1991).
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3.2.1.1.2 Glide hardening

Beginning during the®icentury A.D. and later, the pronunciation of the
semivowelg andw began to harden (Lloyd 1987;$h®r 1996). These semivowels
had existed only aallophones of andu before another vowel until that time. The
labio-velar glide was pronounced as a badlficative, while tle palatal glide became

more consonantavord- andsyllable-initially, as indicated by gllings of IANUARIO

as ZANUARIO, where ‘Z’ representither a palal fricative [7 (3) or an affricate

[dZ] (d3) (Lloyd 1987:132). This pronunciation jis believed to be connected to the

palatalization process thptoduced new series of ptd§ fricative and affricate
consonants in Romance languages (Lloyd 1987:2P6sner (1996) states that palatal
glide hardening produced the samasult as the change from Lagriollowed by

eithere ori, as seen in the following examples:

(15) Hardening of word-initiglin RomancgPosner 1996:111; Romanian
data provided by me—note that the Romanieja[deza] ‘already’ most
likely entered the language lats a borrowing from French).

Latin Italian French Spanish Romanian
IAM gia [d3] dea [3] ya [j] (dejag]) ‘already’
GELU gelo [d] gel[3] hielo [j] ger [dg] ‘frost’

Posner (1996:111) adds thatiterary Latin post-consonantébften hardened to a

non-syllabigj, while word-initially it sometimes couadl as a syllable. This seems to
describe the same process as glide ftiondefore another vost (hiatus reduction),

as Posner discusses it undee rubric of ‘jodization’ or glide formation.
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3.2.1.2 Second palatalization in Romance

As already mentioned, the second proc#gslatalization involved fronting of
the velars before front vowels. Velarsrevdronted in thisontext throughout the
Romance speaking region, with the exceptioBafdinia and part of Dalmatia (Lloyd
1987:136, Elcock 1960:54; Posner 1996:113)is Thbelieved to have taken place
after the § century A.D., as borrowings in Basgaled Germanic maintain the velars
as stops during this tim&aiser ‘emperor’ from Latin CAESARKeller ‘cellar’ from

Latin CELLARIUM (Lloyd 1987:137, Elcock 18:53). Generally, velars before

front vowels were pronounced more frontee, K/, g ¢, and they continued to

change in one of two directions in diffattRomance languages. In some languages a

palatalizedk ended up as a dental affricédeand then de-affricated to a sibilant
while in other languages it ended up as a palatalcsto@m palato-alveolar affricatg
sometimes also de-affricating to a simple fricafijosner 1996:113).

To summarize, later stages of Latarly stages of Romance, showed the

following consonantal changedeeant to palatalization.
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Table 3.5 Sound changes in late Latin/early Romance
(Lloyd 1987:132-7; Elcock 1960:153):

Target sound Environment Outcome

i (unaccented) | __V j

& (unaccented)| __V J

j word- & syllable-initially | z or dg

t _] tg

k __ t

d _ 33 or ddg

g _ 33 or dds

l _J £

n ] n

k __ e K >t (2 ts(j) or § in Medieval
Romance)

g __ & g > 33 o0r & (similar to g + )

The outcomes of the palatalizationtodl, k, andg continued to change, taking
slightly different paths in the various Rance languages. Thus, in modern Romance
we encounteds, 3, dzor z as reflexes ofd and *d, andt/'andts as reflexes oft-and
*k (Elcock 1960:54-5).

Although it is not my goal to providea@mplete historical account of the
sound changes in individual Romance langsages important to review the facts
concerning non-labial consongdlatalization in order thave a basis for comparison
with the ‘palatalization’ of labial consones. Below | briefly discuss some of the

facts on the palatalization dbrsal consonants in thewvd@opment of French.

In Old French velar palatalization beédront vowels ceated affricatets’ and

ds. During the 18 century these affricates were reduced aods (the timing is
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indicated in part by thiact that the affricatds is maintained in the English borrowed

wordsgentle giant, general(Elcock 1960:363)).

(16) Velar palatalization befe front vowels in French
(from Elcock 1960:363):

k+eori=> k> tg, e.g. CERA > [*t&iro] > Old Fr. [tsip] > cire [si:s] ‘wax’
g+eori > gj~> ds, e.g. GENTEM > Old Fr. [g] > gent[33] ‘race, type’

Unlike in the rest of Romance, velaogs in French also palatalized befare
(Elcock 1960:342). Thisdicates that the vowalin French was front, while in other

Romance languages it might have been &akor back vowel (Posner 1996). The

voiceless velar palatalized tfoand later de-affricated Jowhile the voiced velar

palatalized tals, later de-affricating tg. This reduction also occurred during thd'13

century, indicating that de-affrication mighave been a common process in French at
that time (Posner 1996).

(17) Velar palatalization befoeein French (from Elcock 1960:364):

Latin French English
GAMBA jambe [33b] ‘leg’
GAUDIA joie  [3wa] ‘joy’
GALBINUM jaune [3on] ‘yellow’

CAPUM > chief > chef [fef] ‘chief, head’

CARA > chiere > chae [fes] ‘dear
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In some contexts the velars were ‘replddsdthe palatal glide, for example inter-
vocalically before a front vowel fa. PAGENSE >pays‘country’. Whenk andg
occurred before another consonant they piatalized to the palatal glide, as in

FACTUM > fait ‘fact’, unless the second consonant was |, in which case the

resulting sound was a palatal ngsaind a palatal laterd] respectively:

AGNELLUM > agnel agneaulamb’, MACULA > maille ‘mesh’ (Elcock 1960:364).
The palatalization of velars in Frendemonstrates that dorsal consonants
were in fact themselves affected by palization, and they did not delete following
the hardening of a following palatal glida,contrast to laial consonants.
Palatalization of velars is still attested in Parisian éngiadet 1992) and in Acadian
French (Lucci 1972, Flikeid and Cichod®88), and palatalization of dentals is

attested in Belgian French (Corneau 2000).

3.2.2 Interim conclusion

As the facts about the apalatalization of coronal and dorsal sounds show,
the palatal glide and the front vels triggered direct changesthre sounds
themselvescausing them to shift to more palatal, or dental, positions. Some of the
synchronic palatal sounds in Romancetheeresult of a hardening pronunciation of
the palatal glide in wal- and syllable-inifil position, others gbalatalization of a
coronal or dorsal consonant followed by th&afa glide, and yet others are the result
of velar fronting before front vowels. bontrast, as | discuss below, synchronic
palatalized reflexes of Latin labial consote@arose via a different path. The palatal

glide did not cause direct changes inltd@als; rather its increasingly hardened
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pronunciation is responsibler the synchronic palatabunds, and the labial
consonant was ultimately elided. In wiaitows | review the instances of labial
palatalization as they ocaed in Romance languages such as Spanish, French and
Italian. Where | have found them, | alselude references to other Romance

languages.

3.3 Labial palatalization in Romance

As indicated in the previous sections, in some Romance languages (e.g.
French) Latin labial consonants have pdiz¢a synchronic reflexes when they were
followed by a palatal glide. Another cemt which is cited as showing labial
palatalization in Romance tisat of a labial followed by (Ohala 1978; Lathrop 1980
and Penny 2002 also discuss historical actsoohRomance languages, but not under
the rubric of ‘labial palatalization’). Both contexts share the fact that the labial was
deleted from a consonantal group consisting of a labial followed by a palatal or
palatalized sound, despite claims to tbatcary (Ohala 1978). Therefore, labial
palatalization did not occur @ single step, but it occed in stages that did not
involve the labial onsonant itself.

As illustrated in (18), Spanish and Raytiese have a palatal consonant where

Latin labials were followed bl
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(18) Labial + palatalization (data from Malkiel 1963, via Ohala 1978:371,
and from Lathrop 1980:82).

Latin Spanish Portuguese
AMPLU antfo ‘large,spacious’
PLORARE cgorar} corar ‘to weep’

Aorar
FLAMMA  -- dzama ‘flame’
PLUVIA d30via} ‘rain’

Aovia

In Romanian, these groups were maintained unchaaggti [amplu]
‘ample, spacious’plange[plindze] ‘to cry’, flacaa [flakara] ‘flame’, ploaie[ploaje]
Y p plange|p y Y plog

‘rain’. The same is the case in Frenahmple ‘ample’, pleurer‘to cry’, fladme

‘flame’, andpluie ‘rain’. Ohala (1978kites the data in (1&s examples of labial
palatalization where it is not necessarptsit intermediate steps from labial to
palatal, as | have done for MoldawiaHe does, however, acknowledge that
palatalization most likely lipened via intermediary stages in various Tai languages
(Tai-Kadai, Thailand, Viet Nam, Chinak¥here the same phenomenon is found. A
palatal consonant is observed in sohaelanguages in the same contextsere others
have labials followed by the latefalas shown below:

(19) Tai (data fronki 1977, via Ohala 1978:371)

Siamese Lungchow T’ien-chow English
plaa pjaa tfaa ‘fish’
plau pjau tfuu ‘empty’

phaai phjaai tfaai ‘to walk’
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Ohala (1978) writes thateéhpost-consonantal latetathanged to the palatal gligle
first, then the sequeng#h)j changed to the palatal affricate (implying that the labial
was involved in the changé)he labial thus became alail via an intermediary

stage, one which involved the lateral cheng into the palatal glide, and then the

labial followed by this palatal glide directly changed/io

Ohala (1978) suggests that the Romance cases wittiters followed a
parallel development. Camary to Ohala’s (1978) position, there is evidence which
demonstrates that this process occurredagest in Romance, atiolat it did not affect
the labial consonant directly, ansimilar fashion to Moldavian.

Lathrop (1980) maintains that in Speinlabial consonants did not palatalize
at all. The only labials which seem to hgadatal reflexes in Spanish appear in the
sequencepl-, fl- word-initially, and word-mediallyollowing another consonant.
Furthermore, these sequences are patgrbup of consonants which all share the
same reflexes in Spanighl;, fl-, andkl-. Lathrop (1980) statdbat in Vulgar Latin

the lateral in initial clustersl-, pl-, fl- was already palatal, and it eventually “released

a yod to givek(, f{, p{” and subsequentlhe obstruents were loftathrop 1980:82).

| interpret this as the lateral being initially more palatal than alveolar, and then
becoming palatal, possibly followed by a pdlgiale (the released yod). The palatal
lateral + glide subsequentiyardened, which led to thefidirent realization we see
today in the various Romance languages.

Penny (2002:71) also maintains that the lateral following-, andf-

already had a palatal pronunciation in spokatin, but suggests &t these consonants
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were assimilated to the lateral and ‘absditiiy it. There is no evidence provided to
support or discount this claim, and it is jastlikely that the consonants were deleted,
as Lathrop (1980) argues. For exampleock (1960) and Lloyd (1987) maintain the
same proposal as Lathrop (1980).discussing the palatalization of Latiduring the

evolution of the Castilian sound system, Ek¢1960) writes that in initial position

kl-, pl-, andfl- had becomé&(-, pt-, (- “after which they lost the first element to

converge as” (Elcock 1960:421). Lloyd (1987) propes that there was a series of
changes in these initial cliess, which began with a laaalization of the lateral

following k, thus this series of clusters wdulave had the allophones [pl], [fl] and

[kA]. Further he suggests that andfl- became [g] and [f£] due to unification of

these clusters. The intermediaterpnciation with the palatal following f andk is

still found in a conservative area of Hispania called Aragon (Lloyd 1987:225). Lloyd
then goes on to say that in the areas Wwhdopted this pronunciation further shifts
were made so th#te initial consonanvas droppedleaving only the palatal lateral as
the initial consonant (Lloyd 1987:225).

There are two different outcomes of the palatalizatigul-okl-, andfl-:

word-initially there is a palatal lateré] and word-medially following another

consonanthese sequences created a palato-alveolar afftfo@tching the voicing

of the ‘lost’ obstruent):



126

(20) Spanish C+ | patalization (Penny 2002:71-72)

Latin Spanish English

PLAGA llaga Klaga ‘wound’
CLAUSA llosa [£]osa ‘enclosed field’
FLACCIDU llacio  [A]acio ‘lank’
IMPLERE henchir hen[{]ir ‘to cram’
MANCLA mancha manfja ‘stain’
INFLARE hinchar hin[tf]ar ‘to inflate, swell’

It is possible that these cammantal sequences followedfdrent paths word-initially
versus word-internally because of fireceding alveolar nasal in word-medial
position. However, this is not made cle&nterestingly, both the labials and the velar
followed the same path, which suggests thay key to this grcess lies not in the
obstruent, but in the palatal lateral whfoHowed it. Notice that the three authors
mentioned here, Elcock (1960), Latbr(1980), and Lloyd (1987), who provide
support for the idea thapalatalized and the previoaensonant subsequently deleted,
discuss this process not as palatgion of the consonant preceding thieut as
palatalization of théitself. Thus, citing these as expales of labial palatalization as
Ohala (1978) does is not accurate.

Beyond these clusters, lals did not show palatalization in Spanish. While
some coronals and dorsals palatalizedssitélated when followed by the palatal glide
J, labialp is reported to show metathesis withvhile b andm remained unchanged

(Penny 2002:65).
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Table 3.6Spanish C + j (Penny 2002:62-65; rules somewhat simplified)

C+]j Latin Spanish English
tj>t PUTEU ['poto], later [podo] ‘well’ (water)
©dY/V_V) | MARTIU ('marfo] ‘March’
kj > tf ERICIU [e'ritfo] or [ericfo] ‘hedgehog’

(in some dialects CALCEA [kaltfa] or [kalfa] ‘stockings’;

> dIC_ later ‘breeches’

>NV )

i>£>3 ALIU [a30] ‘garlic’

nJ% n HISPANIA [espgla] ‘Spain’

dj> dds > d3 PODIU [pod0] ‘hill, bench’

gi> dds>ds | EXAGIU | [ensago] ‘attempt’

bj (unchanged) | RUBEU [ruel, later [rubio] ‘blond’

mj (unchanged) | PRAEMIU | [premio] ‘prize’

pj (metathesis} | CAPIAM [kepal] ‘to fit into’
(pres. subj.)

Let us now consider a different palamg context, that of a Latin labial

followed by the palatal glide. In Modern French, when the palatal glide was preceded
by labialsp, b, v, andm, it becamg’or 3, depending on the voicing of the preceding

labial, and the labial itself was elided (Nyrop 1914). Evidence of the intermediate
stage with both the labial and the palalzealar fricative can be found in forms such
asapjefor ache‘celery’, andsalvjefor salgeor sauge'sage’ (Ibid.). Forms at
intermediate stages have alsen recorded in spellingé Medieval Provencal, where
we see labial stops followed bylato-alveolar affricates, such aspcharom Latin
sepia‘cuttlefish’, apchefrom Latinapium‘celery’, alongside sglings of just the

labial stop followed by, or just of a palato-alveolar affricate likb (Thomason

* The metathesis case is not very transpabentpresumably the stippearance of the vowiel
following the labial and the appearancee@ireceding the labial represents indicates metathesis.
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1986:184). This evidence indiestthat during the Medievpkriod there was either

an alternation between the labia) the labial + palato-alveolar affricate cluster, and
just the palato-alveolar affricate, oattthe pronunciation was being altered and
spelling conventionalternated between the old proniation and the new one. What
is clear, however, is that the labial conants were not the ea which had altered

their pronunciation. The following examplglsow the correspondence of Latin labials
with French palatal sounds:

(21) Latin and Modern French (Ohdl@78:372—Latin words in lower case;
Nyrop 1914:423-4—Latin words in upper case):

Latin French English

*sapius (from sapiens) sage Apa ‘wise’

rtibéus rouge [suz] ‘red’

rébies rage [sag] ‘rabid’

cavéa cage [kaz] ‘cave’

SAPIAM sache [sdf] ‘that s/he know’
SEPIA sehe [s§] ‘dry’
*PROPIUM proche[pxof] ‘close’

*APIA ache [&f] ‘celery’

TIBIA ige [ti3] ‘stem (of flower)’
CAMBIARE changeif(aze] ‘to change’
SALVIA sauge [so3] ‘sage’
VINDEMIA vendangévadss) ‘(wine-grape)harvesting’
SIMIUM singe [SA3] ‘type of primate’

The changes from Latin to Modern French were not sudden from the labial to
the palatal fricative, as Ohala (1978) implidn the words of Picard (1984), sound
correspondence is not the equérd of direct change. Ngp (1914) maintained that
the sound changes in French arose viatglajgide hardening and deletion of the

labial, a similar path tthe sound changes in Moldavian. Pope (1961) writes that
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“only the consonants made with the mowant of the tongue, the linguals, were
palatalized; i.e. the dentals anelars, including the labio-velay; the labials neither
induced palatalization nor unaieent it” (Pope 1961:120)Regarding the changes in

(20) above Pope (1961) proposes moreestdigan Nyrop (1914). She states that

when labials were juxtaposed to jod (palaide) this sound closed and shiftedio

(ortf after a “breathed labial’) The resulting grougsds andpt/ subsequently

simplified by dropping the labial (Pope 1961:129-149), and then the remaining

affricates became simple fricativgand/ during the 18 century (Pope 1961:93; see

discussion in section 3.3.1.4 above on edfte simplification in French).

Ohala (1978) mentions one other Romance language where labials seem to
have palatalized directly. In Genoese ardjhboring dialects of Italian there are
palato-alveolar affricates where the Roman dialect has labials followed by a palatal
glide.

(22) Latin and Italian (Jabgiand Jud 1928-1940, via Ohala 1978:372):

Romandialect Genoesand neighboring dialects

pjento tfena ‘full’
pjanta tfanta ‘to plant’
erfjato ufa ‘breath’
bjanko dzanku ‘white’

| have not found any sources that &dlce development dlfie palatalized
labials in the Italian dialects where thypé of labial palatatiation appears to have
occurred. It is clear thatithis not the case in the stiard dialect of Italian, which

still has labials as shown in (22). (28) the Latin cognates for these words are
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provided. All except the word for ‘whiteonitain a consonant + lateral, identical to

the forms that underwent labial pbzation in Spanish and French.

(23)

Latin Italian (Roman) Italian(Genoese)

PLENUS pjento tfena ‘full
PLANTO pjanta tfanta ‘to plant’
ERLO erfjato ufa ‘breath’
ALBEO bjanko azanku ‘white’

Grandgent (1927:73) states thatial consonantal groups endinglikept the
preceding consonant but changedlttea palatal glid¢, and Maiden (1995:50)
writes thatall consonantdut the labialsvere affected by thedg” (palatal glide) in
the development of Italian. It is velilkely that in the Genoese and neighboring
dialects this palatal glide hardenediimvay similar to Moldavian, followed by the
deletion of the labial consonant.

After reviewing the general palatalizati and labial palatalization facts in
Romance, | maintain that there is amplelexdce demonstratingahpalatalization of
labials is very different from palatalizati of coronal and dorsal consonants. It is
clear that labials did not undergo full paletation. The data showing intermediary
stages in the development of palatalizeddksin Moldavian, as well as the evidence
from French, Spanish and lItalian presergkdve, clearly indicate that in Romance
labials were not directly involved in the changes toward palatal sounds. The common

theme among all of these languages isttmaisound following the labial, which was a
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palatal glide or a palatal lateral, harddrand produced the palatal or palatalized
outcomes we see today.

Coronals and dorsals, on the other haaah, shift to a palatal sound in a single
step (Penny 2002, Calabrese 1995). When stagealatalization are involved in the
case of coronals and dorsalse changes directly affect the coronal or dorsal
consonant itself. For example, Latin vetansonants which palatalized before front

vowels (second palatalization in Romance) haflexes either as a dental affricége

or sibilants, or a palato-alveolar affricatg

In the next section | turmy attention to Tswan#he other language in my
sample which shows labial palatalizationdahen discuss labial palatalization in

Southern Bantu.

3.4 Tswana(Southern Bantu, Botswana)

Tswana exhibits a type of labial palaation which is rater different from
what Romanian and the other Romance laggaahow. The most striking aspect of
labial palatalization in Tswana is the faleat it occurs in particular morphological
contexts which do not have an obvious aoef palatalizing trigger, and furthermore
that it appears to target labials more titadoes coronal and dorsal consonants. The
morphological contexts where labials aealized’ as palatal consonants include

causative, passive, and diminutive formatiorin these contexts, stem final labigls

% There are three other morphological contexts where labial palatalization occurs, in some words with
the 8" noun class singular prefig- which is becoming obsolescent, in the formation of some perfect
tense forms, and in the formation of locative nouns (Ohala 1978:384). These contexts are never
analyzed in depth in the literature on the premisasttiey are better understood and less controversial
than the other three contexts.
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p”, b, andg are ‘palatalized’ ta™, t/*", d3*, and(t)/*, respectively’. Coronal and

dorsal consonants show alternations al (@ssibilation or palatalization) in the
causative and the diminutive, but onlyhey are followed by common palatalization
triggers such as the palatal glide of tagisative suffix or a final stem non-low front

voweli or ein the diminutive.

In the next sections | describe galaation in causative, passive, and
diminutive formation. | then present somwasting explanationsor this type of
palatalization, followed by evidence thaétlabial consonants did not shift their
pronunciation to palatals but that, in a ganfashion to Romance, the labials were
deleted following a series of changesiahhaffected a palatal sound immediately

following the labial.

3.4.1 Contexts for labial palatalization in Tswana
Let me begin by providing the sound invenyt of Tswana and then describe

the palatalization contexts in the followj sections. The voiceless stops in Tswana
are ejective; however the ejection is nggential to the pronunciation and is “very

slight”, therefore it is noindicated (Cole 1955:19).

% The bilabial nasah does not undergo palatalization in these contexts. Rather, it is velarized,
becoming a velar nasal(Cole 1955:107).
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Table 3.7 Tswana phonemes (Cole 1955; SSS 1999)

Labial Alveolar Lateral- Palato- Palatal Velar Uvular Glottal
alveolar alveolar

ph th Kb qh
p t Kk
b

ts" " tfP

ts tt tf

d3

) ) X h
w j (W)

r |

Notice that there are very few voiced obstruebtsndds). Furthermore, the voiced

bilabial b often weakens to a bilabial voic&ttative, and it does not show
palatalization. Zsiga, Gouskova and €lé§006) propose that Tswana does not
actually have any voiced stops. The latétss an alveolar flap allophong yvhich is
relevant for palatalization, amtcurs only before close vowelandu. The labio-

velar semivowelv occurs “almost exclusively” before the vowelsdag] (Cole

1955:31)

Table 3.8 Tswana vowels (Cole 1955)

Close i u
Semi- 1

close I

Semi- e

open e

Open a

o olc ©
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3.4.1.1Palatalization in causative formation

Although Cole (1955) is generally creditasl the main source of Tswana data,
there is some disagreemeamthe analysis of causaévformation. Cole (1955)
provides two causative suffixessaor —a the first of which igeported to be a
compound derived from combining Proto Bantig&-or *-egawith —a, *-iga + -ja >
*-igja > 4sa (p. 203). Of these suffixes, onlpg{riggers a change in the final stem
consonant. Verbs select one of the wausative affixes depending on their ending,

but the general rule is thasais suffixed in place of g final verbal stem vowel

(Cole 1955:204). If the stem ends §&a] either suffix can be selected, witisa-being

preferred, but if the stem ends in [najaigerivative stem ending in [la] or [xten

the causative suffixja is used. If the stem ends in [ma], [ka], [ba], or is a primitive
stem in [la] or [xa], then the causativisais used. Most verb stems end up selecting
this latter non-palatalizing suffix, and fiact modern Tswana efers it; therefore,

palatalization is not as frequenttims paradigm (Cole 1955:205).

As indicated in the above paragraphly those stems ending with one of the
consonantsq], I, n, x] select the palatalizirguffix and undergo a change. LaCharite
(1993) also provides an example of a v&tdam in [p] which Bows palatalization, but
| have found no other examples. Of thesesonants, only the labials and the alveolar

nasal have palatal reflexes, wHilendx assibilate, as shown the table below.

Among different dialects, and sometimes witthie same dialect, there is variation in

the realization of consonants (eg> tf™or t, although Cole (1955) states that for

this consonant in particular the assitgthoutcome appears on few verbs, and he
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suspects that this is a newer developmenhfthe palatalized outcome, p. 205). The
data here and in later secticare from Cole (1955) and LaChar{t993), and only
the reported alternations are provided. therbilabial fricative, Cole (1955) indicates

aspiration along with labializatidn the palatalization outcomg™("), while LaCharite
(1993) does not indicate aspimti Both Cole and LaChafitedicate aspiration on

the non-palatalized outcomis’y.

As Cole (1955) appears to be vergrbugh in describing each alternation, |
assume that if a particular sound is not mentioned in the discussion of sound
alternations, it does not occur in the relevaoritext. In the table below as well as in
subsequent tables | indieawhat appears to benan-occurring sound in a given
context by “n/a”. Sounds which do occur iparticular context, but are unaffected by

palatalization/assibilation are represented as themselves.

Table 3.9 Consonantal alternations Trswana causative formation

Input Causative-ja
p tf™v, ts
h
Labial P n/a
¢ )", ts'
b, m n/a
t, " ts, t8, s n/a
r n/a
Coronal| | (derived stem) ts
n n
n n/a
X (derived stem) s, t&
Dorsal k, kP n/a
1 n/a
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Some examples of causatives given in (24) below.

(24) Causative formation in Tswana wita -

(LaCharite1993:266-7, and Cole 1955:203-205):

Causative
@) -lap- ‘become tired’ -lapisa ~ -latsa ~ -lfita ‘make someone tired’
(b) -leap- ‘sin, err’ -ledpisa ~ -leotda ~ -leof”a ‘make someone sin’
(c)  -natéa ‘be nice, -nafésa ~ -natefa ~ -natef™a  ‘make nice,
pleasant’ flavour’
(d) -ttala  ‘become full’ {atsa fill
(e) -xakala‘become zealous;xakatsa ‘cause to be indignant’
indignant’
() -tsena ‘enter,goin’  -ts@a ‘put in, cause to go in’
(9) -lekana ‘be equal’ -l gz ‘make equal, measure’
(h) -foloxa ‘climb down’ -folosa ~ -folota ‘cause to come down’
(1) -huruxa ‘move residence’ -husa ~ -houts'a ‘cause to move residence’

Ohala (1978) adopts the samew as Cole (1955), withja-as the causative

suffix which triggers palatalizain, but Myers (1990) and LaChar{te993) hold

different views. Cole (1955) and Ohal®78) would say that éhfirst form for the

above examples in (a), (Bhd (c) simply selects thesa suffix, while the other forms
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select the ja suffix, which triggers palatalization on labials andind assibilation on
| andx. On the other hand, Myers (1990) promoeat the causative is the suffig —
where the vowel is epenthesized. The final voweeis analyzed as marking the

indicative mood, and thus not part of the suffix. This is thecalpiinal vowel’ of

Bantu morphology. LaChafi{d993) proposes that the caitive is a floating feature

[+strident] which sometimes associatawthe final stem consonant to produce
palatalization, and other times it forms its own syllable with an epenthetic [i]. |

discuss the details of hanalysis in section 3.4.2.1.

3.4.1.2 Palatalization in passive formation

The passive is formed by suffixingva® to the verb (Tucker 1929:80, Sound
System of Setswana 1999:28, henceforth S®@S)a result, non-l@al consonants are
labialized, but labialg, p”, b and¢ are palatalized when this suffix is attached (Cole
1955:43, 193). The labials appear to changelabialized palato-alveolar affricates

t/™, t/", d3 or a fricative/™, as seen in the table below. The forms in parentheses

represent realizations different dialect¥.

% LaCharite(1993:268) provides an alternative acconhere the passive morpheme is nog-but
rather a floating feature [+round] which links to the final stem consonant in forming the passive.
37 In Sesotho, a related language spoken in the same country—Botswana—Iabial palatadittagion i
passive is rarely used correctly by children age 3 and even older (Demuth, 2007).



Table 3.10 Consonantal alternations in Tswana passive formation

Input Passive wa
p ™ (o™, ps)
p" ™ (pf"™)
Labial ¢ (@™
b dz" (bdz™)
m %
t n/a or t
s, t& n/a
s (very rarely) ™
Coronal ts - n/a
ts (eastern dialects) t™
[, r n/a
n n/a
n 0"
X n/a or X'
Dorsal k, k" n/a or R’
n n/a
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Some examples of labial ~ palatal alegrans in the passevare given in (25).

(25) Labial palatalization ifswana passive formation:

(SSS 1999:28; LaChafit993:269)

p>t"  /bpwa/ > [lo:tf"a ‘be requested’
p" > "™ thoptwal > [t"uitf™a]  ‘be chosen’
b->d3" /robwa/ > [ro:d3"d ‘be broken’

o >M  jaldwa/ > [daf"a ‘be cured’

Cole (1955) and Ohala (1978) providera-as an alternative passive suffix

which is used more rarely with stems othemthlisyllabic (disyllabic stems can use
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—iwa more often). The following examplskow that this suffix does not trigger
palatalization on any consonants:
(26) No palatalization/labialization before passive sufiwa-

(Cole 1955:192-3):

Plain iwa -wa

-bopa -bopiwa  -bfta ‘be created’

-liba -biwa -hdz%“a ‘be looked at’

-pap'a dapgiwa -patf"™va ‘(wood) be split
lengthwise’

-bopa -bopiwa  -bg%a ‘be bound, tied up’

-rata -ratiwa -rdt ‘be loved’

-bona -bniwa  -n“a ‘be seen’

-ruka -vkiwva  -ruk™a ‘be sewn, stitched’

-axa -axiwa -aXa ‘be built’

The examples in (26) show that the suffixatriggers palatalization on
preceding labials, but not on coronaldmrsal consonants. The latter show
labialization when this suffix is selecteds indicated in table 3.10, the bilabial and
the palatal nasals undergo velarization and labialization befwaeand they rarely
may also select the suffixwa, which leaves them unaffecté2i7 a). In addition, the
alveolar fricatives and the affricatés can show palatalization the passive before the

—wa suffix, but this is a rareccurrence in the case ®fand it is restricted to eastern

dialects in the case td (Cole 1955:194; LaCharitE993:269). Otherwise, stems
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ending in these consonanypically select the suffixiwa. Some examples are given

below (27 b).
(27)
(@) Nasal velarization and labzation in the passive:
Plain -iwa -wa
-loma -lomiwa -lg™a ‘be bitten’
-akana -akam“a ‘bethought,considered’

(b) Palatalizatiorof s andts in the passive:

Plain iwa -wa

-dis -disiwa -@ira ‘be herded’

-bitsa -biriwa -bif™a ‘be called’

-patsa -patsiwa ‘bechoppedwood)’

3.4.1.3 Palatalization in diminutive formation

The diminutive of nouns and adjectives in Tswana is formed by suffiéing —

or -nana(Cole 1955:43). The suffixanacauses palatalization and labialization of
the final stem consonant, whilganais suffixed without causing a change in the final
stem consonant unless this consonany i€Gele 1955:105, 145). In addition,
suffixing nanasometimes carries a deroggtconnotation (Cole 1955:105).

Nevertheless, the younger genearatof speakers prefers usinganrawith no
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apparent difference in meaning, and alsthout palatalization of final stem
consonants (Cole 1955:108).

Labial consonants usualpalatalize when the dimitive suffix is attached,
and so do some coronal and dorsal consen@me latter may assibilate instead,
depending on dialect). Whedr palatalization of the final stem consonant occurs

depends on the nature of the final vowkthe noun. The table below summarizes the

palatalization or lack thereof in tliéminutive. Labial consonants [p!,, §]

palatalize in the diminutive when tfieal vowel is anything other tham while

coronal consonants [t, r, ns], palatalize or assibilate@hen this vowel is a non-low

front one. Furthermoré¢he alveolar flapd (an allophone of before close vowelis

andu; Cole 1955:28, 107 palatalizes before close The only velar sound that
undergoes a change in the diminutive isdyiéabic velar nasal, which palatalizes
when it is the final consonant of theun, regardless of which diminutive suffix is
used. Other consonants remain umgjeel when the final stem voweliisr e, and are

labialized as usual when thadil stem vowel is a back vowel.

% The alveolar flap is being replaced by plaindd} is used by the younger generation of Tswana
speakers (Cole 1955:28).
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Table 3.11 Consonant alternations in Tswana diminutive formation

Input | (a) Diminutive| (b) Diminutive | (c) Diminutive
—i,e+ana | —u,0+ana —a +ana

P LN (¢ *)) P

p" g™ @™ ") p"

Labials | b d3z“ d3 (bds"™ bdz) b
d " b

m | g% (velarized) n (one case only] m

t ts § tv t

c/l ts () |

r ts” r~ r

Coronals| | d3 ™ |
n n W n

S S W S
ts ts tsV ts

k k k™ k

Dorsal X X XV X
n 0 0" n

w w n/a W

If the final vowel is low open vowela-there is no palatalization (3.10 c), as
illustrated in (28). The suffixanasimply attaches to the stem afteris dropped
(Tucker 1929; Cole 1955:106):

(28) No palatalization with stem finad:-

thipa tipana ‘knife’
p"apa Fapana ‘type of beer-pot’
tsela tselana ‘road’

If the final vowel is a non-low frontowel (or in Cole’s terms, semi-open,

semi-close or close), (3.10 a)eththis vowel is deleted andrais suffixed with no
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other changes, unless the final stem consasanbilabial obstruent or one of alveolar

t, r,r, |, n. In the latter case th@wrsonants palatalizer(assibilate), as shown in (29).

(29) Palatalization with stem final nonwdront vowels (labialand alveolars)

(SSS 1999:28, Cole 1955:45, 107):

tI"api — ana
tshipi — ana
marofi — ana

kolobe — ana

xagi —ana
-fumo — ana
lobati - ana
lemte - ana
poi — ana
lorole — ana
Biri — ana

namane - ana

HifYa:na  ‘a small fish’
tskitana ‘small piece of iron’
margt™ana ‘small blisters’

kolggane OR  ‘piglet’
kolgane

xayt“~ane ‘fairly nearby’

funana OR  ‘(fairly?) white-faced®
-fwinana

lobatsana OR ‘a small

lobafana board/plank’
lemtfana ‘small mud wall’
potsane ‘small goat’
lorgena ‘small dust’
pit,ane ‘small hyena’
Nuanae ‘small calf’

% This is the only example wheneis palatalized. Normally it is velarized (Cole 1955:44).
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If the final stem vowel is a back vowels in (3.10 b), this vowel “becomes

consonantalized” (undergoes glide formation) changivgaod then anais suffixed

(30), unless the precedimgnsonant is bilabiair the alveolar flap beforeu, in which

case palatalization (or assiltitan) takes place (31). IRconsonants are labialized
before back vowels in terms of lipuding and “whenever possible” tongue body
raising toward the velum (Cole 1955:3@&hich suggests that the consonants
preceding the derived glidealso have labialization, btiat this is in addition

followed by a separate segment. Cole (1955) refers the reader to Tucker (1929) for
an analysis of labializatioof consonants, who states tlatialized consonants have

lip rounding throughout their pronunciafi, further supporting the claim that a
consonant before derivadshould be transcribed withbialization as well (Cole

1955 assumes this and does not in@idin transcription).

(30) Glide formation with back vowels (Cole 1955:107):

tau - ana tawana ‘lion cub’
ntlo - ana ntlwana ‘little house’
lekoto - ana lemBtvana ‘little leg’
logio - ana loffwana  ‘smallspoon’

(31) Palatalization witktem final back vowels (labials and alveolar flap):

kkpo - ana ek™ana ‘a small spade’
molapo — ana méfana  ‘a small water-course’
£podu —ana got("™ana ‘little blind person’

tf"'ukuru — ana ftukut™ana ‘young rhinoceros’
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Finally, in (32) | provideexamples which show paléitzation of the syllabic
velar nasal in the diminutive beforana

(31) Palatalization afyllabic velar nasal:

logo - ana logmna ‘small piece of firewood’

meary -ana nmEpana ‘little stranger’

In summary, labial consonants in stard Tswana undergo palatalization in all
three contexts, while coronal and dorsahsonants only undergo a sound change in
the diminutive and the causative, but nothia passive. The causative is the most
restrictive environment, due the selection of the cause suffix based on the final
stem consonant. Of the labial consonaotdy the fricative appears to be most
affected, since stems having this as thel fioasonant select thmalatalizing causative
suffix -ja. Coronald (in derived stems) andand velaix assibilate before thga-
suffix. In the diminutive some coronals palé&ze and some assibilate, while the velar
nasal palataliz&8 Furthermore, in the diminutivaronal consonants are palatalized
when appearing before typical palaation targets (front vowels, ang). The table

below summarizes the outcomes for tHedhconsonants in each of the three

contexts. Notice that agption is acquired from thiabial in the case qf”, and it is
also added to the palatalized outcomegpfor the diminutive and causative. Recall
that Cole (1955) marks aspiration e causative palatalized outcome gowhile

LaCharite(1993) does not. Labiahtion is also acquired frothe labial in all cases

“Ovoiceless velar [k], [K and [x] undergo phonological full palatalization before front vowels (Cole
1955:22-5).
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except for some of the dialectal forms wiitie labial consonant preceding the palatal,

for the assibilated outcomesmpandg, and for the alternatds outcome ob.

Table 3.12 Summary of labial palatalization outcomes in Tswana

Causative Diminutive Passive

g™ ts | @) |8 (™, ps)
™ @™ M | ™ M)
dz“ d3 (bck™ bds) | dz™ (bds™)
()™, ts' L ™ (@™)

e | TS| o

The sound changes characteristic ofttiree morphological contexts described
above are rather differenoim what was observed in Ronte. Labial consonants in
Tswana appear to be palatalized by unconheeal palatalization triggers, such as the
—wa of the passive and tharaof the diminutive (even perhaps by treof the
causative, if we adopt Myer§l990) proposal). In thesbussion below | show that
these consonant changes can all be trachstorical developments which did not
involve the palatalization of éhlabial consonant itself, brather the hardening of a

palatal glide which followed the labial.

3.4.2 Explanation of labial palatalization in Tswana
Researchers who have either desctibswana or analyzed the phonology of

the language have attempted to explairaihyearent palatalization of labials (Cole

1955, Ohala 1978, LaCharit®93, SSS 1999). There are three explanations offered

for either one or all of thprocesses which have comebim referred to as “labial

palatalization” in Tswana: (i) consonant mutation; (ii) dissimilation; (iii) perception. |
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review these explanations below and th#aran alternative solution which relies on
historical evidence that the labial consongidtnot itself palatake, but that a glide
which followed it gradually hardened, ultimately leading to the deletion of the labial

consonant.

3.4.2.1 Labial palatalization as consonant mutation

LaCharite(1993) proposes a mutation typeaofalysis for the Tswana labial ~
palatal alternatiof. | discuss here LaChafiseaccount of palatalization in the

causative. LaChariteroposes that consonant taions (here assibilation or

palatalization) are the result of the intdiaie of constraints, whin the Theory of
Constraints and Repairs o€RS (Paradis 1988a, b). Shmalyzes the causative as a
floating feature [+strideiptather than a suffixisa. A proposed Strident-Labial
Constraint present in Tswana prohibitsibfitabial] and [+strident] in the same

syllable. When the causative floating feature [+strident] is realized assthguffix,

LaChariteanalyzes it as not linking to the lab@insonant, but being realized as an

onset of a separate syllable (p. 28%)e voweli is epenthesized between the final
labial and the striders anda is added as a verbal marker. If, on the other hand, the
floating feature [+strident]hiks to the final consonant tfe verb stem, it adds a

[Coronal] node if the consonant happens ta liabial, or it createa strident coronal

1 Zoll (1995) proposes a mutation analysis for several consonantal alternations in Bardagéarig

general. She analyzes mutation before superclosed vioaradsi as spreading of [+consonantal], since
these vowels behave like [+consonantal] segments. Such an analysis is not suitable for explaining the
Tswana data for two main reasons: (i) supercloseclgare not always present after labials, and (ii)
mutation would not explain why labial consonants are affected primarily, while others.are not
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if the consonant is already a coronhi.the former case, the Strident-Labial
Constraint would be violateoly the addition of the [Conal] node, and a repair is

necessary.

LaChariteproposes two repairs dependmgwhether the labial will be

realized as a strident, e.g. [ts], or biddized palato-alveolar fricative, e.gf'[f. In

the former case the [Labial] node is delinkadd what results is a [+strident] Coronal
stop: -lap—> [-latsa] ‘make someone tired’. the latter case, the feature [+strident]
is delinked, not the [Labial] node, leavingpare [Coronal] node which violates the
Bare Coronal Node constraint. The B@aronal Node Constnai states that a
Coronal node must be filled by a dependent. The dependent feature [-anterior] is
selected as the minimal and most efficient repair, according to the Minimality
Principle. The Minimality Principle statélsat a repair (cdext free phonological
operation like insertion or deletion, weh makes a phonological unit conform to a

phonological constraint) “must apply attlowest phonological level to which the

violated constraint it @serves refers” (LaChafii®©93:257). Since Tswana only has
two coronal fricatives,f] and [s], [-anterior] is sekted to fill the Coronal node;
[+anterior] would create |9, violating the Strident-Labial Constraint. Thus, the
addition of the feature [-anterior] creates a non-antefigr [The diagram below

illustrates the derivation for the word [J&&] ‘make someone tired'.
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(32) Causative: P tf* (from LaCharitel993:268)

lap -> la* -> laf™
PQFcont] F’@[-cont] P%Fcont] Place T-cont]
Lab ab ab a
Coronal Coronal Coronal
[+strident] [+s_tri_dent] [-anterior]

LaCharites analysis is attractive becaus accounts for the consonantal

changes in the causative in a uniform wathout referencing twe different suffixes
(non-palatalizingisa and palatalizingja). However, the analysis is dependent on the
theoretical assumptions and constraints eistadxdi by the author. It seems arbitrary to
say that sometimes the floating feature filgint] forms a separate syllable onset,
therefore not causing a change in thebakéstem consonant, and other times it
attaches to the final stem consonant. Aldmtaary is the fact that sometimes [Labial]
is delinked and other times [+strident] ididked. This fits in with the theoretical
assumptions and describes the data, but doeexplain why labial consonants would
change in these specific ways.

As | show in section 3.4.2.4, by adomithe two suffixes proposed by Cole
(1955) and Ohala (1978) | provide a unifieghkanation for “labial palatalization” in
all three contexts, and also demonstrateltiaal palatalization ofhis type is the

result of historical changes obsadifey synchronic &rnations.
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3.4.2.2 Labial palatalization as dissimilation
A dissimilation type of explanation has been offered for labial palatalization in
the Tswana passive. The progbis that Tswana has artstraint against labialized

labials, sounds which would restidbm the suffixation of the passivevato a verb
stem ending in a labial (Doke 1926, Cole 1955, LaCha#8, SSS 1999). SSS
(1999:27) simply states that in Tswdahial consonants cannot be followed by a
labio-velar glidew. When the wa passive suffix is attached to a verb stem, the final

consonant is labialized (e k> k™). If this consonanis a labial, the general

constraint against labiakd labials would be violated by a change fioth p*;

therefore, a different sound must realized, one which is nbebth labial and
labialized (e.g. a l@ialized coronat/™).
Evidence supporting a constraint agalabialized labials is brought by

appealing to the sound inventory ofWiana and to reported cross linguistic

tendencies. First, labializédbial sounds are not part thie consonant inventory of
Tswana, therefore they are not allowedurface in the passive (LaChari@93:265;
Cole 1955:42; SSS 1999:26). Second, labialiabthls are reportet be rare cross-
linguistically, as Maddieson (1984) foutttht of 317 languages only three show
labialized labials, Irish, Nambakngo, and Washkuk (cited in LaChafi@93:265).
According to Maddiesorirish has bilabial labializednd velarized consonants,

although no further references to labiatizabials have been found. Nambakaengo

has labialization at all places of artictiden, and Washuk has labialized labials and
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velars, but not coronals (Maddieson 19883, 367, 356). On the other hand, Tswana

does have labialized alveoldr'{ t"", d"), alveo-palatalt( *, d5") and dorsal
consonantsk(", "), which explains why corofeand dorsals simply have

labialization in the passive (LaChé&rit893:260). While the language-specific

explanation is correct, the cross-linguwsjeneralization does nbbld up under closer
scrutiny with respect to the difference beem coronals and labials being labialized.
In some languages, labials &xetterlicensors of labialization than coronal
consonants. Chaha (Ethio-Semitic, Ethiopiggnsexample, where labialized alveolar

consonants are not found, but labializslgials are found (Leslau 1964, Hetzron 1977,

Rose 1997). In Nawuri (Kwa, Ghana), thare four labialized labial consonapt$

b", ", m” and three non-labials’g/* andk™ (m" andt/* are extremely rare; Casali

1995:650). Ohala and Lorenz (197 &gdrRuhlen (1976) who catalogued sound
inventories in 706 languagesdfound that labialization occsimost often with velar,
uvular and labial consonants. Of the 7Qfglaages, 318 have at least one labialized
velar, 107 have at least one labializedilar, and 48 languages have at least one
labialized labial (ted in Ohala and Lorenz 1977: 580).

Nevertheless, assuming that it is tthat Tswana has a constraint against
labialized labials raises the following question: why is the ban against labialized

labials reconciled by having a palato-alveolar affricate with labialization instead, as

shown in (33) where alternates witly/™?
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(33) No labialized labials in Tswana:

-bopa -bgt'a ‘be created’
-*bop“a

One answer to this question could be thhtdkzation of the final stem consonant is
what indicates the passive, which is whgiddization must still remain (otherwise one
could have simply removed the labialization; cf. (26) where cés@rad dorsals show
labialization). In other wordshe passive must be expresseovert labialization. If
so, then one might suggest two optionsdatisfying the “no labialized labials”
constraint: i) delete the laddiand add the passive suffiwg or ii) change the labial to
a non labial sound and add lalization. The second ofeéke has been adopted, with

the assumption that the labial must hakanged to the labialized palato-alveolar

affricate or fricative that showsp in the passive form (LaCharit®93, Cole 1955).

Why this was the best possible way to $gatise constraint has been explained via

theory-specific mechanisms. | review one such mechanism below.

LaCharite(1993) proposes first of athat the passive is notva, but a floating

feature [+round]. When a verb is made passihis floating feature adds [+round] to
the main place feature [Labial] of the consainalf nothing is done to the consonant’s
main place feature [Labial], ¢#m an illegal labialized labial would be created. The
change from a labial to a palato-alveolfirieate then occurs because it is the “most
minimal and efficient repair’ necessaryawoid violations of a proposed Labialized
Labial Constraint and the Minimality Pdiple mentioned earlier. The Labialized

Labial Constraint states that if a conseinia [Labial] [+round] it must also be
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specified for another place of auiation (such as [Coronal]; LaChdrit893:265).

As such, this constraint notly penalizes labialized ladds, but also specifies how

this violation will be repaegd (TCRS). Under LaChafigeaccount, if a labial is faced

with the option of being labiaed in the passive, then timeraction of the Labialized
Labial Constraint and the Minimality Priqpde will result in the delinking of the

[Labial] node associated withe labial consonant, ancetinsertion of a Coronal node

with the terminal featurganterior], thus providing/™ as the best repair of an illegal
p". An abbreviated diagram is given below in (34):

(34) Repair of labializethbial (adapted from LaChafite993)

p [+round] > *p” > "
| | | |
Place Place Place Place
| | T~
(Lab)  (Lab) /:\| (Lab) (Lab)~  Cor
| | |
[+round] (Lab) Found] [+round] [-anterior]

Although a general constraint against édized labials seems to be true of

Tswana, as discussed earlier, the Bpeoonstraint proposed by LaChdri{Eo93)

where the labial must also be specifieddn additional placef articulation seems
rather arbitrary. Why wouldelinking the [Labial] node ass@ated with the consonant

not be sufficient (e.g. -bop2 *bowa)? The insertion ofn@ther place of articulation

to repair the labialized labial isstrange repair, and furthermore, havifigas the

result of a repair of illeggd™ it is not characteristiof what takes place in

palatalization, where a consonantctually affected by éfollowing (or more rarely,
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preceding) high front vocoid. In summary, the main issue with the dissimilation

account is why the resolution of *pesults in an alveopaldtzonsonant in particular.

3.4.2.3 Labial palatalization as misperception

Ohala (1978) discusses labial palaation in general in Southern Bantu,
proposing that changes frgm(secondarily palatalized labials)tft(fully palatalized
labials) are very common. hbrief, he argues that labiphlatalization results from
misperception which is subsequently rafgel and perpetuated. For example, a

listener hears {i] instead of [pi], then she repeat§i]jtand eventually a sound change

can take place wherebyfi[treplaces the labial.

Ohala (1978) provides perceptiexplanations for thpalatalization of labials
in general, citing evidence from acoustic gedceptual studies. On the acoustic side,
Fant (1960) showed that sewarily palatalized labialgr labials followed by a

palatal off glide, are acoustically more similardentals than to labials. For example,

spectrogram tracings of Russian syllables [ba}] [and [da] show that the F2

transition (the one identifgg place of articulation) for {&] is more similar to that of

[da] than to [ba], as shown below.
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(35) Tracings of spectrogragtpatterns for Russian [ba];#, [da] (from

Fant 1960, via Ohala 1978:374).

0.1 sec

AR )

As Ohala (1978) himself indicates, the reasarttits spectral similarity is because the

requency (9ix)

L=
i

tongue gesture immediately transitioning itite vowel is that of the tongue at the

palatal region, not that of the lipssuggest that this acoustic result does not

necessarily imply that {] and [da] are more similar perceptually thaa][land [ba].

In a perceptual study, Winitz et@l972) presentedubjects with CV
confusion matrices where the consonants Wgre k/ and the voels were /i, a, u/
(notice that these do not involvece®ndarily palatalized labials, butt i sequences).
One of the tasks involved identifying the consonant when followed by one of the
vowels /i, a, u/, with the burgtolated and with 100 ms tfe adjacent vowel. Other
tasks involved identifying the correct consot#p, t, k/ while knowing in advance the
CVC sequence they were lifted from (ip@p, top, cop), and identifying the correct
CVC sequence from which the stopere lifted (i.e. they kneweep cop coopand
that /k/ was constant, but had tées¢ one of the three words).

The results showed that /t/ was identified correctly the most, followed by /p/

and then by /k/. The burst isolated fréime sequence /pi/ was most often confused
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with /t/, which Winitz et al explain as gy due to the high energy concentration of /i/
which is interpreted as /t/ (p. 1311). tBwte that /pi/ changing to /ti/ is not
palatalization. If it is true that /pi/ i®ofused with /ti/, why are there not more cases
wherepi alternates withi? Other findings are that /k/msore frequently identified as
It/ than /p/, except before /u/. Note thastwas a forced choice task, and the subjects

did not have an option to select sounds otihan /p/, /t/, or /k/. We do not know how

likely it would be for subjects to select something liker pi instead oti under the

same circumstances.

Given the acoustic and peptual evidence (e.g.'f#) spectrogram more

similar to [da] spectrogram, and /pi/ beipgrceived as /ti/Qhala (1978) maintains
that labial palatalization is phonetically matted as long as theblial is secondarily

palatalized, or at least followed bypalatal glide (Ohala 1978:373, 380). The

reasoning might be thatpi is confused withi, thenp’ could be confused witH and
even witht/.

Ohala (1978) does not address théyanf labial palatalization, on the
contrary, he states thattte are “quite a few” indepéent cases of changes from
labials to dentals, alveolaos palatals (p. 370). Nofest that these are not all
palatalization, and in addun, the palatalization cases tiscusses are Bantu and
Romance languages, and also Tai and Tibetaa earlier discussiaf Tai in section
3.3). If the process of labighlatalization is phoneticallyotivated and thus natural

as suggested in Ohala (1978), the question is why it is not found more commonly.
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With regard to Bantu languages, Ghdbes not provide much discussion of
the causative because the palatalizing causative sjaffetready contains a palatal
sound, thereby providing the optimal environtien the palatalizatin of the labial.
Instead, he focuses on the diminutive aredghssive, as these contexts lack an
obvious palatalizing trigger. Ohatansiders it odd that the passiweaand the
diminutive -anawould trigger palatalization onbi&gals and not on other consonants
(unless in the diminutive the fihatem vowel is a front vowelor €). In order for the
phonetic perceptual explanation to hold, Ohredads proof that at some point in Bantu
the passive and diminutive had a palatal glidéich immediately followed the labial.
He bases his arguments in part on evidence uncovered by Talmy Givon and Erhard
Voeltz in 1970, which they presented chgyivarious lectures but which were never
published to my knowledge. This imfoation was obtained via personal
communication between Ohala and Givom#&a 1978:379). Stahlke (1976) also
argued for the existence of a palagment following the labial.

Ohala (1978) capitalizes on the fact timathe case of Southern Bantu both the
passive wa and the diminutive ahacontained a palatal voabat some earlier point
in the history of the language, and ttras was most likely a palatal glide which
triggered the changes in the labial. Asalready know, there is ailternative passive
suffix 4wa which does not trigger palatalization synchronically (see (24)), but Ohala

suggests that historically this couldve been the only passive suffix, amd eould

have merged to the palatal glider even a rounded palatal gligeas seen in some

forms in Pedi, a related Bantu language (Ohala 1978:380).
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(36) Glide formation in Pedi:

-ripa + wa =2 -ripya ‘becut’
Similarly, the diminutive suffixesanaand gzanacan both be traced to a

common morphemeana, which still exists in manantu languages and carries the
meaning ‘child’ (Ohala 1978:381). Ohala aofai that evidence for this now-deleted
palatal glide can be found in the palatation of the Tswana velar nasal whemais

suffixed, as one would have to assume thegmes of a palatal in the suffix to explain

the change from toy: [logon] = [logopana] ‘small piece of wood’ (Ibid.). Note

that the velar nasal calibe palatalized by thgana suffix instead, in which case it

would assimilate to the faal place of articulation.

Therefore, the alternations betweebidds and coronal consonants in these
morphological contexts are historically matied, but can be explained via perceptual
means. As | discuss in the next sewctil agree with Ohala (1978) regarding the
connection to a historical palatal glide; howeM argue that the s$torical explanation
goes much further. Instead of a percapaxplanation for lbial palatalization |
propose that the palatal glide which followtbé labial hardened, in a similar fashion
to Romance. Evidence for this hardening is found in intermediate forms of other
Tswana dialects and also of relatechBalanguages. The labial consonant
subsequently deleted, leaving labialinatas a trace on the palatalized consonant

resulting from hardening.



159

3.4.2.4 Proposed historical explaation of labial palatalization®?

| propose that the changes from labialpatato-alveolar affridas or fricatives
in Tswana did not occur in a single stbpt that in a similar fashion to Romanian,
there were a series of intermediate changkich led to the current situation. The
main supporting evidence for my proposamnes from existing forms at intermediate
stages in Tswana dialects and in rel®adtu languages. Some of these forms are
actually provided by Cole (1955) and Ohala{&), while the restre gathered from
Guthrie’s (1970) Comparative Bantu atlasésthis section | first present evidence
supporting the historical account involvinggés of palatalization, and then | propose
the stages of ‘labial palataditon’ for each of the three contexts, causative, diminutive
and passive.

As | have indirectly suggested iretabove discussion, lpgalization of the
type attested in Tswana is actuallytgicommon to the Southern Bantu language
group. Ohala (1978) argues that intermedséages in labial palatalization are not

necessary. However, evidence from somtheflanguages he discusses, as well as

42 A historical explanation with intermediate stagegrizposed in SSS (1999) as well. The claim is
that when a labial was followed by theof the passive suffix, the fricatiyavas inserted to form an
affricate. Subsequently, the labigisandb are said to have changed to assimilate to the insert¢d

as much as possible.
(1) Stages of development of palatad labials in Tswana (SSS 1999:26)

Nlop-w/ > llop-w-a/ > Nlop-f-w-a/ > [la:tf*a] ‘be requested’

lalaf-a/ > /alaf-w-a/ > /alaffw-a/ > [dla:{"a] ‘be cured’

/arab-a/> /arab-w-af> /arabj-w-a/ > [araitf"a] ‘be answered’
SSS (1999:26) mentions intermediate forms still a&test some Sotho languages such as Sebirwa:
[lopf*a] ‘be requested’. This hisioal explanation is highly simplified; however, it does capture the

basic fact that the labials did not palatalize, arad ghpalatal sound following the labial is the one
which underwent consonantal changes.
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from related Bantu languages, suggests otherwise. Ohaldgsdkie following

scenario for the possible developrhehpalatalized labials in Bantu.

(37) Stages in palatalitan (Ohala 1978:382). The bambove the consonant
indicates that labializatiopersists through the segment.

Stage 1

Stage 2 Stage 3 Stage 4

= -1
M)

Ohala (1978) and | both agreatlthe first stage in the ladialization of labials in

Bantu is basically secondary palatalizatiomlisagree with Ohala with respect to the

second stage. Ohala (1978:382) statestiieaé is evidence forage 2 (with a labial

followed by a coronal sound) in some \aaut reflexes for the Bantu word ‘dog’,

shown below, buemphasizethat this isnota necessary intermediate stage in going

from a labial to a palatal. Misperceptioraisthat is needed taccount for the change.

| argue that Stage 2 in (3ig)in factnecessaryo explain the ‘palalization’ of labials

in Bantu, paralleling the development of thalatalization’ of ldials in Romance and

other languages such as Tai.

(38) Evidence for Stage 2 froRroto-Bantu ‘dog’ (Ohala 1978:382)

Proto-Bantu

*n-bua

Oli Swahili
m-bua— m-bwa

Tonga Pedi Tsogo Zulu
m-bja—naY mpfa in-dswa__, j-dza
Mvumbo /

mbzi
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Notice in particular the forms in Pedi and Mvumbo, where there is a palatal fricative
between the labial and the following vowel.

Besides the evidence in (38) prasblby Ohala (1978) himself, further
evidence comes from Cole (1958)ho mentions alternative forms in Tswana dialects
where there is both a labial and a cot@mand, as summarized in the table below
(and indicated in parentheses in earlier tables):

Table 3.13 Dialectal labial+coronal forsin Tswana (Cole 1955: 43, 107,193)

Labial | Passive forms in Tswana diakct Diminutive forms in Tswana dialects
P ™ pf™ ps’ ™ pf™ )

b dz™ bdz™ dz™, o3 bdz™ bds
P p™ (™ p™ R

-$ N o ™

There are in fact many Southern Batenguages where such forms are found
(Guthrie 1970; see tables 3.14 and 3.1B{l kinterpret this as evidence that
intermediate stages are necessary to expies development of palatals where there
used to be labials. Theistence of these forms suggetiat the labials themselves
did not palatalize, supporting my propbsf the development of labial
‘palatalization’.

Tucker (1929) compares the phonetics of Suto-Chuana (Bantu subgroup)
languages, particularly of Sesotho (foriyeSeSuto), Tswana (formerly SeChuana)

and Pedi (a.k.a. SePedi, Sothemd reports that bilabiglain and aspirated plosives

andp” are found before all vowels ail three languages. Besotho there is a slight

palatal friction orp before the vowal, and this palatal friction is much more
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noticeable on the aspirated s{@p Tucker notes that ia narrow transcription the

sequence@’i would be more accurately transcribecpais(Tucker 1929:52), with a

palatal fricative between the labial airitt

Tucker (1929) further discusses the pree of what he calls ‘compound labial

plosives’ in Sesotho and Pedi. IndPthere are unaspirated and aspirgedndps’,
and in Sesotho and Pedi there gfandp/®. Tucker notes that thfan these

compounds are “more palatal agitike” than palato-alveolgf (Tucker 1929:53).

Some examples are given below, whiereto Bantu is abbreviated as PB.
(39) Compound labial plosives (TuckE929). The initial nasal in the forms

for ‘dog’ is a class prefix. The PiBrms are from Guthrie (tones omitted)

(1970).

PB Sesotho Pedi Tswana

* bua ntfa mpfa nta ‘dog’

* puani fpatta phata ‘to smash’

Notice that in (39) the source of the paliaed consonant appears to be *u. Itis
possible that both *i antl first triggered secondary pasdization of the labial, and
that subsequently the resulting secongeatal glide hardesd. Although clear

evidence of this is lackg) this sequence of sound changes is possible. As the

3 This suggests an that alternative solution is abtailéor labial palatalization, different from the glide
hardening which | propose here. The alternative would be that the fricative arose from the voiceless
aspirated noise of a stop releasing into a following high vowel (Clements 1999, Thomason 1986).
However, this solution is less satisfactory for tasons: (i) labials which ‘palatalized’ were not

always followed by high vowels, and (ii) why were other consonants not affected in the same way?
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palatalization survein chapter 2 showed,can also be a palatalization trigger, even
though it does so more rarely.

The type of outcome shown in (39)ith labials followed by coronals, has
been documented in several other Banhglmges reported in Guthrie (1970). The
tables below give examples from varidasguages where Proto-Bantu (PB) *p + *i
or *u, and PB *b + *i or *u a@ synchronically a sequencepbr b and another sound,
usually a palatal or alveolar.

Table 3.14 Intermediate stages in the palatalization of PB *p
(see Table 1 of Appendix 6 for more examples)

Lg. Group | Language PB Meaning Form dci;flfgfzn(g
Tumbuka Tumbuka | *-pia- ‘new’ -pea
Chopi Tonga *pia ‘new’ -phja
Tumbuka Tumbuka | *-pjagid- ‘sweep’ -peer-
Yao Yao *_pi agid- ‘sweep’ -pjayil-
Nyanja Mananja *-piyo ‘kidney’ im|peo
Sotho- S. Sotho *_puanj- ‘pound’ -pehatl’ ‘smash’
Tswana (Suthu) (verb)
(Lesotho,
S.Africa)
Sotho- Pedi *-puany- ‘pound’ -pehanj- ‘smash’
Tswana
Nyanja Mananja *pll ‘red’ peu
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Table 3.15 Intermediate stages in the palatalization of PB *b
(See Table 2 of Appendix 6 for more examples)

Group Language PB Meaning Form
Umbundu Mbundu *_bia ‘cord, strap’ | ulja
(Nano)
Tswa-Ronga] Tswa *_piad- ‘plant’ -bzal-
Kaonde Kaonde *_bi ad- ‘plant’ -Bjal-
Ruanda- Ruanda *-pjad- ‘bear’ -byar-
Rundi (child)
Sotho- S. Sotho *_hua ‘dog’ mlpfa
Tswan&® (Suthu)
(Lesotho, S.
Africa)
Maka-Njem | Mvumbo *-bg'a ‘dog’ mbyzi
*-mbja
Ruanda- Ruanda *_pued- ‘tell’ -bgir-
Rund| *_bu’i’d_

As the tables above show, there atenimediate stages in languages very
closely related to those wieethe labials are palatalizeslich as Southern Sotho, a
Sotho-Tswana language in the same groiip Wswana. This, along with the facts
reported by Tucker (1929), Cole (195%daOhala (1978) is evidence to strongly
indicate that it is very comam for labials in this languagamily to have a coronal
sound, usually a fricative, appearing right aftex labial. | interprethis as indication
that this coronal sound arog@ the hardening of a glidbat followed the labial at
some point (c.f. footnote 20). It is thkanges that gave rigethis sound that are

interpreted as the palatalization of labials.

“** It has been proposed that Tswana has post-nasal devoicing (Hyman 2001), but Zsiga, Gouskova and
Tlale (2006) argue that this is not the case, aatdh stops are not actually voiced in Tswana. For
details of the analysis seei@s, Gouskova and Tlale (2006).
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In summary, the historical evidencepzflatalization in Tswana supports an
analysis which relies on the developmenpalatal consonants arising out of a palatal
glide which followed the labial, and thealsequent deletion die labial. Because
this is a historical explanation ratheatha synchronic one, the only evidence we have
to prove these developments consists efakistence of earlier forms with a palatal
glide, intermediate forms with a labiallfmved by a palatal consonant, and parallel
developments in other language familiegirsas Romance. As discussed eatrlier,
similar processes are actually evident synchronically in various dialects of Polish

(Slavic, Poland), where labiadse followed by a palatal glidgjj in some dialects,

and by a palatal fricative¢, pe) in other dialects (Kochetov 1998).

The proposed stages in the ‘palatalizaitiof labials in Tswana are described
below for each of the three contexts whers titcurs. As an overview, the first stage
involved the creation of a palatal glide followgithe labial, which could be interpreted
as secondary palatalizationtb labial. In the case ofdltausative, the palatal glide
was already supplied by the suffja.- In the other two contexts, the palatal glide

resulted from glide formation and dissimilatioSubsequently this glide hardened into
a fricative, which could have beeras seen in the Nyanja form for ‘kidney’ [im{d,
or/; as in the Pedi form for ‘dog’ [njg]. The fricative acquirethe aspiration of the

labial as well as its voicing, and it further hardened to agalaeolar affricat&.

One exception is in the diminutive outcomettud bilabial fricative, where a palato-

It is possible that the hardening of the palatal glide followed one of two paths: it hardened to a
palatal-type of sound, or to an ablar affricate or fricative. Thigould explain the few but attested
outcomes of the labials as non-palatal obstruents, as shown in (40).
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alveolar fricative surfacaastead of the affricatgs(=> /" nott/"™). Labialization of

the coronal consonant appears not as fegitgservation of the deleted labial, but

most likely due to overlap of the lip artilation during the production of the complex

labial+palatal obstruent, e.gif™. In those cases whereetk is no labialization, |

assume that such overlap was lacking. The voicing and aspiration of the resulting
palatals further indicate that there wascatatory overlap withthe labial (e.g. the
voicing of the glottis duringhe articulation of the labial was extended over the
articulation of the hardened glide). Tiv@al step was the deletion of the labial

consonant. For convenience, the sumntaipje 3.12 is repeated below in (40).

(40)
Causativeg Diminutive Passive
P It ts @) Y@ ps)
p" g™ @™ [P )
b dz3™ d3s (bds™ bds) | d3™ (bds™)
¢ | ()™, ts [ ™ (™)

3.4.2.4.1 Development of palatalizationin the causative and diminutive

| follow Cole (1955) and Ohala (1978) in adopting as the palatalizing
suffix in the causative. Thus, palatalization in this context is the simplest to account
for, as the palatalizing suffix contains artial palatal glide, and furthermore, because

all consonants which appear before this sudfix affected in this context (recall that

very few stems types actually select the palatalizing sugix[&p), ¢, I, n, X]). Thus,

the palatal glide hardened following labiasd it conditionedssibilation on coronals
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and the velar fricative. Examples of ‘labial palatalization’ is given below illustrating
the proposed stages.

(41) Stages of ‘labial palatalization’ in the causative:

-lap- + ja> -laga—-> -laga—> -lapf™a-> [-latf*a] ‘make someone tired’

-leop- + ja—> -leopja > -leopfa > -leoptfVa > [-leotf*a] ‘make someone sin’

As described earlier, in the diminutilabial consonants palatalize when the
final stem vowel is either a front vowe| €) or a back voweld, u), but not when it is
a low vowel @). Coronal consonants palatalize &ssibilate) only when followed by
a front vowel, and the aledar flap also palatalizes when followed by claseéWhile

palatalized coronals before front vowels do not show labializationt(®.gt/f, .« 2>
ts), the alveolar flap palatalizing befaneloes show labializationf"ukwu — ana>
tf"ukutf™ana ‘young rhinoceros’.

The facts summarized in the above paapbrsuggest thatehvowel following
the final stem consonant is responsiblegalatalization, not only oforonals, but also
of labiald®. If it were only theform of the suffix which mattered, as Ohala (1978)
proposes, then it would be odd that &bido not palatalize when followed &y If
the final vowel deletes and the palatalizing suffecya attaches, why does the initial
glide not cause misperception in thesees&s Furthermore, Ohala (1978) does not
address the possible effects the propdssidrical suffixes containing an initial

palatal glide could have had on precedingonals and dorsals. The stages of

“ As only dorsal palatalizes when word final in the diminutive, while the voiceless velar stops and the
fricative show phonological full palatalization before front vowels, | focus here on labihteamals.
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‘palatalization’ | propose for the dimitiue diverge from Ohala’s historical
diminutive suffix 4anawhich provides a palatal glide following the labial. Rather,
the palatal glide is #result of glide form#on due to vowel hiatus. In addition, this
proposal also accounts for the behawabboth labials and coronals/dorsals.

| propose that when the passive suffanaattached to stems containing
labial consonants followed by front vowedr back vowels, these vowels became
corresponding glidesorw.*’ In the case of the low vowa] there was no glide
formation. This vowel either fused witlaraor deleted, which explains why there is
no consonantal alternationttv this vowel (Hyman 2006)

The palatal glide hardened after labials and triggered palatalization or
assibilation after the conal and dorsal consonantsialhare affected (other
constraints which I am not exploring here responsible for ¢hfact that not all
coronals and dorsals are affected). Timo-velar glide remained intact after non-

labials, but dissimilated to a palatal glidfter labials, aansequence of the ‘no

labialized labial (or no Labiized Labial)’ constraindiscussed earlier by LaChdrit

(1993). lItsubsequently hardened in the way digsal in the previous section and the
labial consonant eventually deleted. Asedagarlier, labializadin of the ‘palatalized
labial’ comes from articulatory overlap olitad during the stages of a labial+palatal
complex, carried over even after the labial deleted. An illustration summarizing the

stages of palatalization in tlléminutive is provided in (42):

" Presumably this did not happen when close vafeliowed the alveolar flap, since this is the only
non-labial which palatalizes and labializes in ttoatext. Alternatively, glide formation could have
occurred here as well, but [w] triggered palatalaatior there may be a constraint against a sequence
of a flap followed byw.
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(42) Stages of ‘labial patiaization’ in the diminutive

pi/e + ana> pjana—> pf =2 ptf™ > %
po/u + ana> pwana-> pjana—> pf =2 ptf"-> tf*

tship + ana—> tshigana—> tshigana—-> tsipf™ana—> [tshitf**ana] ‘small piece of
iron’

ke + ana> kepvana—> kegana—> kegana—> kepf“ana—> [kefVana] ‘small
spade’

Thus, in both cases it was a palatal giddech hardened and the labial deleted.
In languages which do not have a constragdinst labialized labials, a labio-velar
glide could harden to eitherlabial or a velar, as @&tested in Berginer Romansch,
and in Fula as a result of consonant mutati@ome /w/ in Fula become [b], others [g]
(Kaisse 1992, Sherer 199lowever, given the evidence for such a constraint in
Tswana we can assume that hardeningladial is ruled out. Thus, the remaining
possibility would be fow to harden to a vel&ror g, depending on the voicing of the
preceding labial. A velar adization is attested in lkalanga (Narrow Bantu,
Botswana): chibga ‘a lanky dog’, where [bg}eferred to as a “remnant consonant

cluster” (Letsholo p. 5, no year providedhd also in Ruanda-Rundi (Narrow Bantu,

Ruanda): -bgi ‘tell’ (Guthrie 1970). Howeveisuch outcomes are not attested in

Tswana, which means thatdid not harden. There aredwossibilities for satisfying
the constraint against labialized labialkhe first possibility is dissimilation af to a
palatal glide and its subsequent hardenwigch appears to have taken place in the

diminutive and the passive wittva. The second possibilitywould be to insert a
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vowel between the labial amg which could be the paths that resulted in the
alternative non-palatalizing passive suffiwa.

Coronal consonants, on the other hand, could have been palatalized either by
the following front vowel itself, or by thealatal glide resulting from glide formation
and the glide was absorbed. Therefore, they followed a different path: their
palatalization is not the result glide hardening.lt is not entirely clear why the
alveolar flap palatalizes before clasghile the other coronsdo not, but the data
indicate that flaps do not always pattevith other coronal consonants in
palatalization. Neverthelegbe fact that when this valitriggers palatalization on
the flap the palatalized coronal shows labialization as well suggests that the
labialization came fronthe rounded vowel.

Regarding the only velar consonantigfhpalatalizes in the diminutive,

syllabicy, Cole (1955) states thatiimal position it palatalizes {p before -anaand
tonn beforenana He transcribes palatal nasats[ny], and the outcome before -
Jsianais transcribed as [nny], which cée interpreted either agjor as a geminate

[nn]. Either way, it is difficult to determaexactly how the outooe of palatalization

before one suffix is different from the outcoilmefore the other. | claim that it is

possible that the velar nasslpalatalized only beforeranaand not also beforeana

and that the velar nasal assimilatetht palatal place of éhfollowing nasal.
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3.4.2.4.2 Development of palatalization in the passive

On the face of it, palatalization in thassive is puzzling, since it affects only
labial consonants, while coronals and dorsatply show labiatation. However, by
pursuing a historical explanation of paletation the situation becomes clearer. As
stated earlier, Ohala (1978)oposes that the suffixwa most likely caused labial

palatalization by mergingandw to a plain (or rounded) paéd glide and resulting in

—ja (or ya). However, note that the suffixwa does not trigger patalization even

wheni directly follows the consonant (c.f. 27) propose instead that the glide of the
—wa passive suffix caused labigllatalization’ in a similar fashion to diminutives (as
stated earlier, the alternative suffixva could be derived by vowel insertion before
-wa). The glide of the wa suffix triggered labializatin on non-labials, but after
labials it dissimilated to a palatal glide, given the prohibition against labialized labials
in Tswana. Subsequently, this glide hardeinettie same way as it did in the previous
contexts. The proposed stages of pékataon in the passe are given below.

(43) Stages of in the passive:

(a) ‘Labial palatalization’

lop + wa> lopwa-> lopja~> lopfa> loptf¥a> lo:tf"a ‘be requested’
(b) Coronal and dorsal labialization

-uk- + wa-> -rukVa ‘be sewn, stitched’

-rat- + iwa > -rat'a ‘be loved’

Ohala’s (1978) proposed historical suffija eannot account for the behavior

of the coronals and dorsals in passive fation, but only for that of labials. The
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crucial difference between my proposal and @1sak in the role of the palatal glide:
while he argues for a perceptual analysiereby labials become palatals in a single
step, | maintain that the ‘labial palatalization’ is the result of glide hardening and
subsequent labial deletion.

To sum up, the proposed account of ‘l&ip@atalization’ as a series of
diachronic changes that did not actually aftbetlabial consonant itself (in the sense
that the consonant changed, not in the sdregat was ultimately affected by deletion)
is superior to other analyses which attétopsituate labial palatalization in these
contexts in the synchronic grammar. Mght is generally recognized that some
historical factors obscure the facts of lElpalatalization in Tswana, attempts at

synchronic analyses of the process must rés@tbitrary constrais and repairs (e.g.

LaCharite1993). This analysis is compatilmgth Ohala (1978) who believes in a

historical connection with a following palatal glide following the labial, but it diverges
from it after this point. While Ohala argust the presence of the palatal glide is
sufficient to provide a perceptual explaoatof labial palatalization in Southern

Bantu and in other languages in general, inta@n that the histacal explanation goes
much further, and that the palatal glidnderwent actual changes and continued to
appear alongside the unchanged labial fonestime, in a labial + palatal complex.

The series of sound changes culminated Wiéhdeletion of the labial, which removed
the evidence that the labial itself did matually change. Parallel developments in
other languages such as Romance, and tiseeage of forms still at intermediate
stages in related Bantu languages senavaence that the histical explanation

proposed here accounts best for these sound changes.
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3.5 Interim conclusion

The previous two sections have demaatsid that what has been called ‘labial
palatalization’ in the Moldavian dialect Biomanian and in Tswana are very similar
cases of palatal glide hardening charastierof Romance and Southern Bantu in
general. The fact that the labial consonants themsdige®ot palatalize had been
previously recognized for Moévian (lonescu 1969; Avram 197iter alia). In the

case of Tswana, several ex@#ons have been offeredaccount for the alternations

between labials and palatbra@olar consonants (LaChdrit®93; Ohala 1978).

Empirical evidence from Tswana dialectglaother Bantu languagdsmonstrates that
a historical analysis appésy to palatal glide hardémg can best explain these
alternations. Labial congsants did not fully palatalizeeither in Romance nor in
Bantu.

In the next section | briefly discusther extant research on full ‘labial
palatalization’, including languges other than Romance and Bantu. | show that these
do not constitute bona fide cases of palatabmatherefore, the pdiction that labial
consonants do not undergo full palatalizai®borne out even when it might seem

otherwise.



174

3.6 Other research on full labial palatalization
3.6.1 Ohala (1978)
Ohala (1978) states thattte are “quite a few” independent cases exhibiting

sound changes from palatalized latfih#d labial + palatal glide sequence, to
dentals, alveolars, or palatals, pg.p’ 2 t, ts, tf; bj, b’ > d, dz d3, ormj, ¥ > n, s

Ohala includes more sounds under palatalization than my own definition allows. For
my purposes, only the palatal sounds are relgas changes to dil or alveolar do
not meet the criteria for palatalizatiestablished in this dissertation.

As discussed in earlier sections of tbepter, Ohala provides examples from
languages which have palatal sounds wheratitestor language used to have labials
(Tai, Tibetan, Spanish, Portuguese, Frencimestialian dialects, English, Classical
Greek, Guari languages, and/sal Bantu languages)All such changes involve
historical developmentsther than synchronic pragses. Ohala states that

“occasionally, but not necessarily, internagd stages may be found”, suchpgs

p/= t/ (Ohala 1978:370, 382)mplying that there are cases where this change took

place in a single step. As | have demonstratelis chapter, termediate stages are
found in most cases, and | further suggest thawieng likely that where the evidence
of such changes cannot be found it does not meaththaitermediate stages did not

occur, rather that they have rmen recorded or yet discovered.

“8 Palatalized labials for Ohala (1978) are agaits to my secondarily palatalized labials.
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3.6.2 Bhat (1978)

Bhat's (1978) study of palatalizati@loes not discuss any aspect of
palatalization in great detads already mentioned in chiapl, yet his study is cited
most often by anyone who researchdatadization from a cross-linguistic
perspective. He writes that there is a general tendency for labials not to alter their

main articulation (i.e. rarull palatalization), though ea€r in the same paper he

states that changes of the typ# t/'are quite common:

“The occurrence of spirantizationtiv raising only is quite common, as

is seen in the case apicals and labials-® t/'orp = t/).” (p. 59)

“There are comparatively few instances in which the main articulation

of a labial has been changed intdapal or apical by palatalization.”

(p. 70)

These are contradictory statements, and itgdtebthat the ‘quite common’ in the first
statement refers more to the apical shiintithe labial one. Bhat (1978) gives five

languages which have labial full palatalipatj two of which are the languages in my
sample: Romanian, whepeb, f, v, m palatalize t{, ¢, f; 3, ', and Tswana, whee
ph, b, f, mare palatalized toft, tfh", j, {*, ny] (Bhat 1978, p. 70). The other three

languages, along with the lalgahat are subject to fytlalatalization are listed in

Table 3.16 below.
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Table 3.16 Bhat (1978) additional exampleslabial full palatalization (p. 70)

Language Target| Outcome | Trigger

Chontal W q i e

(town of Tres Pueblog) Yx —'

Fula (of Adamawa) | 6 ’j (optional) | __front vowels
. _i,e

Lumbaasaba P J except after w

First, notice that these cases appear sintpén both Romanian and Tswana. Only
one sound may be palatalized in each caskfa the stops the outcome is a palatal
gliderather than an affricate as is usudhig case with full patalization. Another
possible interpretation of these casesas the palatal glide emerged between the
labial and the front voweldnd that the labial deletedwill discuss each of these
languages below, demonstrating that takyollow the pattern predicted by the

general findings discussed in Chapter 2.

3.6.2.1 Chontal (Hokan, Tequistlatecan, Mexico)

There are several argumeatginst the case of apparéuit palatalization of
w in Chontal. First, this is most likegecondary rather than full palatalization;
second, these changes are linked to d@uh sound change; and third the gheés
labio-velar, and it is possible that it patte more with velar consonants than with
labials when it comes to palatalizatiohdiscuss these arguments below.

The outcome of palatalization wfin Chontal is described as a “palatalized,
fricativized dental stop”.This description suggests ttsmtch a change would not
qualify as full palatalization under my detion, as the outcome is not a palatal

sound. Justeson (1985)pides the symbol [dy for the description of this sound
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change in Chontal, suggesting that thia ase of secondary palatalization, with

further modification of the primary place aifticulation, not unlikehe alternation of

with & in Carib, where the rhotic becomestap and has secondary palatalization at

the same time (Hoff 1968).

Furthermore, Justeson (1985) pursues Bl{&aB78) analysief palatalization
and investigates #hpalatalization ofvin more detail. He finds via historical
reconstruction that imost Chontal dialects shifted toj before front vowels ande
via a merger of the semivowetsd that only in two dialects shifted to other
sounds: a labiodental fricative [v] in patzingo, and the change reported by Bhat
(1978) in Tres Pueblos, a palatali, fricativized dental stop [dy°. Justeson (1985)
states that in these two cases the shift wotaj is basically incomplete, and

interprets these two outcomes asgible stages in the change franto j:

The merger in other Chontal dialects @f > | beforee and usually also before
i can be seen as having arisen viakophone similar to Tres Pueblos {{ly

but with the process continuing tomldess occlusion (Justeson 1985, p. 316).

Notice that the realization of the palatal glide as][dguld be interpreted as a
hardening of the palatal glide, renderingiihilar to the cases of Bantu and Romance.
Last, but certainly not leastusteson (1985) argues thatvould be better

classified with the velars rather thar tlabials. Referencing Bhat (1978), Justeson

“9 Notice that for Chontal the change fronto | is primarily at the phonemic level, while the change in
the Tres Pueblos and Tapotzingo eds appears to be allophonic.
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states that palatalization wfis treated under labial |adalization, although Bhat's
“cross-linguistic evidenceancerning palatalization e¥ is better accounted for as an
effect primarily on its velar component”, ads most frequently palatalized among
labials, and velars are palatalized muchrerfoequently than any labials (Justeson
1985:316). If indeedv should be treated more like a vetlaen a labial in this case, as
Justeson (1985) proposes, then the isslgbad| palatalization becomes moot, and

this pattern fits straightforwardly into the established palatalization hierarchies.

3.6.2.2 Fula (Niger-Congo, Fulani-Wolof, Cameroon)

In the Adamawa dialect of Fula both implosiveandd’(the only implosives

in this language, Arnott 1970:42) may fieplaced by a preglottalized palatal gligle

(implosive palatal glide) befe front vowels. This pross is discussed by Greenberg
(1970:137) in the context of the typafsprocesses implosive consonants may
undergo. In some languages such consomaayslose their glottalic feature or the
supraglottal articulation is &b so that only a glottalg remains, debuccalization.

The case of Fula is mentioned as a relgteshomenon. It is very possible that the

implosives undergo debuccalization2to Fula, namely that only a glottal stop

remains, and that the palatal glide isguced in anticipation of the following front
vowel. Itis not at all unaamon for front vowels to have palatal on-glides, which is
what may be the case here. As this pseds reported to only occur before front

vowels, and not before other vowedsich an analysis seems reasonable.
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3.6.2.3 Lumaasaba (Narrow Bantu, Uganda)

In Lumaasaba underlying /p/ has several phonetic realizations, more than any
other labial consonants. BDla 3.17 gives the photie realizations of the labials and
the environments in which they occur.

Table 3.17 Phonetic realizations of labials in Lumaasab@rown 1972:3)°
(N is an underlying nasal consonantiethoccurs before another consonant)

Labial phoneme Phonetic realizatipn Environment
N__

P elsewhere

Ip/ j i, e
h _a
w __o,u

/bl b everywhere

/m/ 2 N__
m elsewhere
b N

1B/ @ N__ when ¥ stem C is nasdl
B elsewhere

It f everywhere

Notice that the stop feature of /p/ is elimied before all vowels (Lumaasaba has five
vowels,i, e, a, 0, yBrown 1972:4), and it is only maintained when adjacent to
consonants, as indicated by the environnhenits realization as phonetic [p]. This
behavior of /p/ is more indicative wfeakening, or lenition, whereby this stop
becomes a glide that takes on some oféhéures of the following vowel. Thus, it
becomes a palatal glide before front vowaltabio-velar glide before round vowels,
and before the vowel /a/ it becomes [h]ila@s only possible alieative weakened stop

in this environment. As shown in the talalbove, this is not the case for any of the

0 Velar consonantk, g, 7 become palatal stops with affricated releagen respectively, before front

vowels, and are realized as stops elsewhere (the velar nasal is deleted following another nasal; Brown
1972:3).
*1 Meinhof’s Law (Herbert 1986)—pertaining to dissimilation in nasal compounds.
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other labial consonants. Furthermombijle the distributon of allophones above
suggests thai can fully palatalize tp in phonological contexts, this is not the case.
Brown (1972) states thatvhich alternates witp occurs in differenimorphological
environments, seen as correspondencesiibal paradigms (Brown 1972:6). The
same is the case for the- w alternation. The underlyin@l/ in the examples below
does not surface, but its presencmdscated by the overealization ofp.

(44) Lumaasaba (Brown 1972)

/ku + pila/ [kujila] ‘to take’

/i+ N + pila/ [i:pila] ‘| take’

/ku + pula/  [kuwula] ‘to conquer’
/i+ N + pula/ [i:pula] ‘I conquer’

Brown notes that young children have gréificulty with the labial ~ glide
alternations and that themas of many common animalscadomestic objects, words
used with higher frequency lpildren, are pronounced withpgeven in contexts
where adults use tlemrresponding glide.

(45) Lumaasaba child/adult forms (Brown 1972:81):

ADULT CHILD

[kajiso] [kapiso] ‘a small needle’
[kahale] [kapale] ‘pants’
[kawusu] [kapusu] ‘a little cat’

Based on the evidence examined herenctude that thesalditional three cases

mentioned in Bhat (1978) do not constitute &dide cases of full labial palatalization.
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3.7 Prior analyses of labial palatalization
Full labial palatalization has known sea&ktypes of phoneatiexplanations,
acoustic, perceptual, and articulat¢indersen 1973, Catford 1977, Ohala 1978). As

| have already shown for Tswana, it has &leen formally explained via a series of

theory specific mechanisms (LaChar@93). In this sectiohbriefly review some

additional analyses which are not specifidswana or Moldavian, and then compare
these with my own proposal that labe@insonants themselves do not undergo full

palatalization.

3.7.1 Acoustic/perceptual analyses

In addition to Ohala (1978), Andersen (1973) also offers an acoustic
explanation for changes from labials to rahtal alveolar sounds. Andersen (1973)
appeals to acoustic tonality (e.g. peripherainan-peripheral artidation in the vocal
tract, and higher vs. lower frequenciesgiglain some sound correspondences from
Old to Modern Czech. In the distinctive features traditibdakobson and Halle,
Andersen (1973) analyzes labial consosamtd back vowels as having low tonality
([+grave]), and alveolar consonants and front vevesl having high tonality
([-grave]). Palatalized labials (called [+sharped] in the same tradition) thus have
intermediate tonality, since they are péeral (low tonality), but also have the
secondary palatal articulation (high téiyg. Old Czech palatalized labials
correspond to apical stops before high fnaotoids, and with plaitabials elsewhere.
Andersen’s explanation for thigstorical change is thétte intermediate tonality of

palatalized labials were reinterpreted aghktionality apicals rather than low-tonality
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labials when occurring before high front wids such as front vowels and the palatal

glide. Thereforep/, b/, nY were reinterpreted asd, n before high front vocoids

(Andersen 1973:770-1).
Thomason (1986) pushes Andersen’s (1973) explanation further to account for

changes from labials to alvewland palato-alveolar affricates. Her reasoning is that

since affricatess andt/ share the high-tonality acoustic feature vtjtthe same

acoustic explanation would account for the changes frdots andt/ particularly in

the vicinity of front vowels.

Catford (1977) offers an artictitay/perceptual explanation for full
palatalization of labials (dast for the voiceless labialshich would not involve any
intermediary stages. He describes secolydaalatalized lakals as having double
articulation, a bilabial stoprticulation and a simultanesypalatal articulation “of,
roughly, approximant type” (CatfortB77:194, cited in Thomason 1986:183).
Catford (1977) defines approximant asoatimuant which has non-turbulent airflow
when voiced, but turbulent airflow when voiceless. As the perceptual consequence of
turbulent airflow is audible friction, approrants become fricatives when devoiced.
Thus, high front vowels such aandu, and glides such aandw are perceived as
fricatives if during articulation they ardevoiced. Therefore, Thomason (1986)
maintains that it is much more likely to haame apical stop rathéinan a labial stop as
the phonetic realization of a complex sequesred stop+ palatal friction (assuming
the tongue body is raised towala position of the palatal gligg Following with

the same line of reasoning, siads that it should be commd¢o find a change from a
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voiceless palatalized labial stop to afaparalveolar affricate (Thomason 1986:184).

Thomason believes that it is reasomatol find a direct change fronptot/ orts,

given the acoustic and articulatory/peptual explanationdescribed above
(1986:185). Thomason (1986) does not makedciaims about the palatalization of
coronal and dorsal consonants, but focusethe palatalization of labials. If,
however, the perceptual expéion in Catford (1977) istie for labial palatalization,
then a question arises as to why onlydébshould be affected in this way by a
following devoiced approximant, and why coronals and dorsals should not be.

| argue that the explanation intfad (1977) and Thomason (1986) actually
supports the idea that fulldal palatalization arose v&rengthening of the palatal
glide which followed the labial. Thomasal®86) briefly discusses the situation in
Romance languages which also show labialtphtation, and in particular dialects of

Romanian where “thstrengthening of theitself has gone so far as to turn it into a
palatal or even a velarogt, so that clusters gk’ occur” (Thomason 1986:184). She
further adds that this stremgining occurs not only after eeless stops, but also after

voiced ones (and in fact after labio-darfticatives in Moldavian, as already

discussedf. What is interesting is that whilthomason (1986) believes that full

labial palatalization fronp to t/ (or assibilation fronp to ts) can occur in a single step

based on the perceptual explanatiorihatsame time she acknowledges that in

Romanian the development of a two-sbiyster is a “more extreme stage of yod-

2 Thomason (1986: 185) cites examples from Albanian dialects which show a similar pattern to th
Moldavian dialects, (i) with clusters of a labial stop followed by a palatatifreggpalatal affricate or
palatal stop, or (ii) a simple palatal with no preceding labial.



184

strengthening than the mere development of a palatal fricative or even an affricate
after a labial stop. These less extreme charage more directly relevant to the
present discussion.” (italics added;ohiiason 1986:185). This statement clearly
indicates that the palatal fricative or atate “resulting” from full labial palatalization
is not actually due to palataing the labial itself, but raér due to strengthening of the
following glide, and that the strengtheniexgplanation extends nonly to Romanian
dialects, but also to the other languagesdsbeusses, as indicatbg her reference to

“these less extreme changes”.

3.8 Conclusion

In this chapter | presented the findingsan in-depth investigation of full
labial palatalization in Moldavian and Rontz, in Tswana and Southern Bantu, and
also other cases reportedie literature (e.g. Fula). | i@ shown that all of these
cases have been incorrectly characterizethasg full labial palatalization. For each
language there is a histori@tplanation which did nohvolve changes in the labial
consonant itself. For Moldavian and Tswaand Romance and Southern Bantu) it
was a palatal glide following the labial consonant which hardened, leading ultimately
to the deletion of the labial. In the next cteag show that an articulatory analysis of
palatalization best accounts for the difference in full palatalization between labial and

coronal/dorsal consonants.



CHAPTER 4

ANALYSIS OF PALATALIZATION TARGETS

The previous two chapters presehtietailed accounts of both full and
secondary palatalization as it occurs in&8uages. In this chapter | provide a
unified analysis of full and secondary palatalization, taking into act¢bent
generalizations establishadthe previous chapters for palatalization targets
(palatalization trigger pattermse addressed in chapter 5). As evident in Chapters 2
and 3, the most significant contributions abtktudy regard labiaonsonants. First, |
have shown that palatalization of labtainsonants is dependent on the palatalization
of both coronal and dorsal consonantecéhd, | have shown that labial consonants
do not undergo full palatalization. Chaptan®articular demonstrated that when
synchronic grammars show an alternatiotwleen plain and what appear to be fully
palatalized labial consonants, one carnlgag misled into believing that such
changes occurred in a single step, and thwealldull palatalizationwhile more rare, is
really no different from full palatalizatioof coronal and dorsal consonants. | argued
that ‘labial full palatalization’ is very differemtdeed, and that it is due to palatal glide
hardening and subsequent diele of the labial consonant.

Given these findings about palatalipatiand how it affects the three major
places of articulation in asmsymmetric fashion, | propose that the best way to account
for these patterns is to utilize an aporb which makes a clear distinction between
labial consonants on the one hand, andmralrand dorsal consonants on the other.

Traditional phonological theotyeats all three pkes of articulation equally, without

185
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according special status to one place versus another (except perhaps to coronal
consonants, cf. Paradis and Prunet 1991). However, the patterns of palatalization
indicate that labial consonants should be treated as “special”. Intuitively the most
basic distinction between labials and other places of articulation is the fact that labials
are the only sounds produced with the lips. Thus, my account of palatalization builds
on an approach which captures this special status of labials as provided by the
framework of Articulatory Phonology (henceforth AP; Browman and Goldstein (1986,
1989, 1991, 1992, 1995), Byrd (1996b), Kochetov (2002), Gafos (2002), Davidson
(2004) Goldstein et al. (2007), among others). Broadly speaking, in AP consonants
are characterized in terms of the major articulator used to produce them, the lips, the
tongue tip or the tongue body Thus, labial consonants are articulated with the lips,
while coronal consonants, dorsal consonants and the palatalization triggers I, €, j, are
articulated with some part of the tongue (tip or body). This provides the needed
distinction between labials and all other sounds, thereby laying the foundation for why
labials are expected to behave differently from coronals and dorsals when it comes to
palatalization™.

Formally, the proposed gestural account of palatalization is further couched in
an optimality theoretic (OT) framework (Prince and Smolensky 1993) which utilizes
gesturally-based constraints (see also Kochetov 2002, Gafos 2002, Davidson 2003,
2004). In OT the grammar of a language consists of a set of violable universal

constraints, and grammars differ from each other in the relative ranking of these

33 Models that also incorporate a distinction between lips and tongue by utilizing a lingual node to
subsume [coronal] and [dorsal] (e.g. Clements and Hume 1995, Hume 1996, Romero 1996) reference
Browman and Goldstein (1989) who first proposed a Tongue node. Halle, Vaux and Wolfe (2000)
argue against the lingual node. See further discussion in section 4.1.2.
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constraints. A set of different candidate surface forms corresponding to a given
underlying form are compared against the constraint ranking, and the candidate
surface form that best-satisfies the constraint hierarchy, through a systematic
evaluation of violations, is selected as the optimal form, which is the grammatical
output. Thus, the variation observed in full and secondary palatalization is the result
of different rankings of constraints in each individual language’s grammar.

This chapter is organized as follows. I begin with a brief overview of
Articulatory Phonology in section 4.1. Sections 4.2 and 4.3 detail the analysis of
palatalization using gesturally based OT constraints, showing that this approach best
explains the patterns of palatalization regarding targets and triggers. Section 4.4

presents conclusions.

4.1 Articulatory Phonology

To account for the crosslinguistic palatalization patterns I pursue a gestural
approach to palatalization building on the models developed in Browman and
Goldstein (1986 et seq.), Byrd (1996b), Kochetov (2002), Gafos (2002), and Davidson
(2004). Gestural approaches to phonology share the view that any theory of
phonology should take into account the fact that linguistic form is expressed in both
spaceand timeas different articulators produce constrictions at different points along
the vocal tract as they move in real time. While the spatial aspect has been indirectly
addressed in non-gestural phonological theories (i.e. through reference to place of
articulation), the temporal aspect has been incorporated primarily via static linear

ordering and ‘spreading’ of features so that adjacent segments share a feature. Other
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proposals that incorporated a notion of timing assume a correlation between moraic
structure and duration of vowels and consonants in different types of rhymes, e.g. VC
vs. VVC (Broselow, Chen, and Huffman 1997).

Proponents of Articulatory Phonology argue that phonological processes such
as consonantal assimilation and vocalic epenthesis are best explained by making
reference to gestures and their coordinationas speech unfolds through time, rather
than to, for example, feature spreading and delinking of place nodes in other non-
linear phonological theories (Clements 1985). Therefore, phonological representation
must include information about temporal structure, and phonological processes must
refer to temporal interaction in a more direct way than is done via standard notions of
timing units and autosegmental spreading. I argue that the crosslinguistic patterns of
palatalization are best explained using a similar gestural approach whereby the
different types of palatalization result from the coordination of consonantal and
vocalic gestures in specific ways. In this section I outline the main principles of
Articulatory Phonology, mainly as developed in Browman and Goldstein (1986 et
seq.), Byrd (1996b), and Gafos (2002).

In Articulatory Phonology the gestureis the main unit of phonological
contrast, with an intrinsic spatial and temporal structure (Browman and Goldstein
1986 et seq., Byrd 1996b, Gafos 2002). As such, gestures are abstract, discreet, and
dynamically defined units which are invariant, but they can overlap in time due to
their internal spatio-temporal organization (Browman and Goldstein 1990:342). The

dynamical aspect of gestures results from the fact that they represent continuous
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articulatory trajectories™® (Ibid.). Each lexical item is composed of a constellationof
pre-specified gestures that are phasedtimed) in particular ways with respect to each
other. Thus, lexical items can contrast either due to their gestural composition—
whether certain gestures are present or not, or due to inter-gestural timing.

Each gesture is specified with reference to different vocal tract variablesthat
involve different sets of articulators (e.g. upper and lower lip, jaw), as well as a
constriction locationCL), and a constriction degreéCD). These specifications
converge on a desired speech task (e.g. lip closure in the formation of a bilabial sound;
Browman and Goldstein 1990:343). Gestures also have a degree of stiffness
(duration), “roughly” the time that it takes for the tract variables to reach their target
(Browman and Goldstein 1989:208). This corresponds to the feature [+ consonantal]
of Chomsky and Halle (1968), distinguishing between consonants and vowels, though
it is not currently well understood (Gafos 1999:8; Browman and Goldstein 1989). The
exact duration—as that corresponding to an external clock—of each gesture is not
crucial, as this is an intrinsic property of each gesture. In Articulatory Phonology the
crucial reference to timing pertains to the coordination of gestures which is expressed
as degree of temporal overlap (Browman and Goldstein 1990). Kelso and Tuller
(1987:206) present evidence supporting the idea that it is better to measure aspects of
speech production in relative rather than absolute terms.

Articulatory Phonology assumes three main articulatory subsystems, oral,

velic, and laryngealor glottal, of which the oral system is most crucial for the analysis

> The dynamic aspect of gestures is modeled using the task dynamics model of Saltzman 1986, and
Saltzman and Kelso 1987. This model assumes that in speaking a primary task is to control coordinated
movements of sets of articulators, and that such movements can be characterized using dynamical
equations (Browman and Goldstein 1990:343).
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of palatalization. Browman and Goldstein themselves (1990), as well as others
pursuing articulatory approaches to phonology (Gafos 2002, Byrd 1996b, Goldstein et
al. 2007) also refer to the oral articulatory subsystem most often. The tract variables
and the sets of articulators involved in each are given in (1).

(1) AP tract variables and articulator sets (based on Browman and Goldstein 1991,

and Gafos 2002):
Tract variables: Articulator sets:
e Lip protrusion upper and lower lips, jaw
e Lip aperture upper and lower lips, jaw
e Tongue Tip Constriction Location (TTCL) tongue tip, body, jaw
e Tongue Tip Constriction Degree (TTCD) tongue tip, body, jaw
e Tongue Body Constriction Location (TBCL) tongue body, jaw
e Tongue Body Constriction Degree (TBCD) tongue body, jaw
e Velic aperture velum
e Glottal aperture glottis

The last two of these tract variables correspond to the velic and laryngeal/glottal
articulatory subsystems, respectively, and involve a single variable. The others are
pairs of variables, e.g. lip protrusion and lip aperture, tongue tip constriction location
and tongue tip constriction degree. The tract variable Tongue Tip (TT) can refer to
either the tip or the blade of the tongue (Browman and Goldstein 1989). The
constriction locationCL) corresponds to place of articulatiorof Ladefoged (1989):
[labial], [dental], [alveolar], [post alveolar], [palatal], [velar], [uvular], and
[pharyngeal] (Gafos 2002). Constriction degre€CD) indicates the distinction
between different types of obstruents and between obstruents and sonorants. There are
five categorical distinctions for CD, given in (2), ranging from the smallest to the
largest constriction, although gestures are specified for a range of variation along these

five distinctions (i.e. [wide] does not always mean the same degree of wideness):
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(2) CD categorical distinctions:

[closed] (specification for stops)
[critical] (specification for fricatives)
[narrow]|

[mid]

[wide] or [broad]

The first distinction is used to characterize the CD for stops, the second for
fricatives. Affricates might be characterized as having both a [closed] and a [critical]
constriction location. The last three CD distinctions are used to distinguish between
obstruents and approximants/glides and vowels. As Gafos (2002) explains, the feature
[mid] is similar to the [approximant] feature of Catford (1977), and is also used to
distinguish between vowels of different heights™. For example the front vowels [i]
and [e], which have a [palatal] constriction location, can be distinguished from one
another by [narrow] and [mid] constriction degrees, respectively. Low vowels have a
[wide] constriction degree. This type characterization is similar to other proposals that
describe vowels in terms of aperture or degrees of openness. For example vowel
height is described in terms of vocal tract aperture in Schane (1985). Clements (1991)
proposes a single binary feature [+ open], which is arrayed on several ranked tiers to
describe vowels of different heights. This is particularly helpful when there are more
than three vowel heights in one language.

The temporal dimension of gestures can be represented in at least two ways, as
described below, and I use both to illustrate different aspects of gestural coordination.

The first is a gestural scorgwhereby each gesture is shown separately on a tier,

> The distinction between the palatal glide [j] and the high front vowel [i], both of which share CL
[palatal] and CD [narrow], is still under investigation in the literature and I postpone the discussion until
section 4.3.1 when I present the analysis of palatalization triggers.
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represented by a horizontal bar (Browman and Goldstein 1986 et seq.). The overlap

among the bars on the horizontal time axis represents overlapping gestures. Below I

give an example of the gestural score for Sam[s&m] from Browman and Goldstein

(1991).
(3) Gestural Score for [s&€m] (Browman and Goldstein 1991):

Articulatory Articulator(s)

Subsystem
Velic: Velic closing Velic opening
. Alveolar
Tongue Tip fricative [s] gesture
Lips
[m] gesture
Glottal: Glottal

opening-closing

Descriptively the gestural score above shows that the velum is closed for the
articulation of oral [s]. The velum is opened during the latter part of the vowel
gesture, shown by the second bar for the TB gesture, in anticipation of the nasal stop

bilabial closure [m]. This overlap expresses the contextual nasalization of the vowel:

[€m]. The glottis is first open for the voiceless quality of [s] and then closes for the

voiced quality of the vowel and the bilabial nasal. The tongue tip is also active in

performing the gesture for the alveolar fricative [s]. Note that even though this

description is sequential, the consonantal and vocalic gestures for [s®&m] are executed
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in real time and that several portions of these gestures overlap, as illustrated by the
overlapping horizontal bars.

Gafos (2002), Davidson (2004), and Borroff (2007)° utilize a different
representation of gestures which allows for a more straightforward explanation of
what happens articulatorily when gestures overlap. Each gesture has temporal
landmarks the onsetof movement, achievement of the targetlocation when maximal
constriction is reached, the centerof the constriction phase, the articulatory releaseof
the constriction, and the release offset when the articulator ceases to be under active
control.

These are illustrated in (4) below, where the bold line represents the movement
of the articulator through space over time.

(4) Gestural landmarks (Gafos (2002), modified to show time/space axes):

gestural plateau

target c-center release

space

onset release
offset

36 Borroff (2007) provides evidence that “the acoustic cues of a gesture of closure associated with a
given stop consonant provide the perceptual system not only with enough evidence

to posit the presence of the gesture itself, but also provide all the evidence needed to posit

the gestural landmarks of ONSET, TARGET, RELEASE and OFFSET for that gesture” (p. 89).
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The gestural plateaus the time during which the constriction is held by a particular
articulator, such as the tongue tip or the tongue body, between the target and the
release, and the c-center(constriction phase center) is the mid-point of the gestural
plateau. Thus, for an [m] gesture the onset occurs when the lip articulators begin the
movement toward the constriction location, the target is reached during lip closure, the
c-center temporal landmark is reached while the lips are closed. Lip opening marks
the release of the gesture, and the release offset occurs when the lips cease to be under
active control.

To sum up, gestures are abstract phonological units with an internal spatio-
temporal organization, and they make direct reference to physical implementation by
the articulators. Thus, gestures are both phonological representation and phonetic
implementation. In the next section I discuss gestural coordination, a basic principle
of AP which is the basis for phonological processes, and to which I have already

referred.

4.1.1 Gestural Coordination

As speech unfolds in real time, gestures must coordinate with one another to
achieve the speech output, as they transition from one into the other. In other words,
some phase (time point) of one gesture must be synchronized with some phase of
another adjacent gesture. Browman and Goldstein (1990) state that for a given lexical
item with n gestures, the number of phasing (coordination) relations is n-1 (e.g. five
gestures, four phasing relations). Gafos (2002) defines a gestural coordination relation

as “a relation between two gestures stating that a specified landmark (within the
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temporal structure) of one gesture is synchronous with a specified landmark of another
gesture” (Gafos 2002:9).

There are a limited number of possible effects of gestural coordination. The
strong view of AP (Browman and Goldstein 1986 et seq.) maintains that gestural
coordination can only result in: (i) gestural magnitude reduction in space and/or time,
and (i), in gestural temporal overlap. Gestures are not inserted, deleted, or otherwise
modified”’. However, gestural coordination is further restricted depending on whether
the same or different tract variables used to perform the coordinating gestures
(Browman and Goldstein (1990:360) also refer to the tract variables in this context as
articulatory tierg. This is an important difference for palatalization, and I discuss it in

more detail in the two sections below.

4.1.1.1 Temporal overlap and “hidden” gestures

If different tract variables are involved for two coordinating gestures, such as
the lips and the tongue tip in a [pt] sequence, the gestures can temporally overlap to
different degrees, from minimal, to partial, to complete overlap. This is because the
separate tract variables can move independently of one another without perturbing
each other’s movements™". The overall shape of the vocal tract changes and so do

acoustic and perceptual attributes of the gestures. As a result, various types of

°7 Because temporal overlap occurs only in the temporal dimension, coordinating gestures are assumed
to remain intact. Gestures cannot blend with each other to create a new gesture (gestural blending).
Thus, the prediction of the strong view of Articulatory Phonology is that gestural overlap can result in a
different sound only via the perceptiorby the listener, while gestural blending would produce a
different sound via the articulation by the speaker.

3% This claim is consistent with Ohala (1978) who states that perceptual assimilation is not very likely
with cases of same-articulator production, hence it is more likely when different articulators are used.
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assimilation, deletion™, or regular phonological alternations can take place, all of
which are explained as perceptual effects of temporal overlap.

Depending on the point in time when two gestures are synchronous (e.g.
whether the onset of one is synchronous with the target of another, or whether two
gestures have exactly the same onset timing) gestural coordination can result in partial
or even complete overlap of gestures, which can lead to surface sounds different from
the ones in the input. Crucially, with temporal gestural overlap when different tract
variables are used, gestures are still performed, but the degree of overlap may lead to
the perception of different sounds than the non-overlapping gestures would normally
allow. Thus, one of the gestures is “hidden” by the overlapping gesture.

Research in AP has shown that the gestures for the deleted sound are actually
still produced (Browman and Goldstein 1990 discuss X-ray evidence, Barry 1985
presents electropalatographic evidence for “residual” articulations; see also Hardcastle
and Roach 1979, and Kohler 1976). Recent work by Goldstein et al (2007) has
demonstrated via kinematic data—observation of the speech articulators—that in
speech errors® gestural constrictions appear to be mislocated, or activated at incorrect
temporal locations during the production of the intended word. Contrary to the
general claim that speech errors conform to the phonology of the language, meaning
that in speech errors entire segments are believed to substitute for one another,

Goldstein et al. find that gestures corresponding to illegal sequences in English

%9 Browman and Goldstein (1990:366) suggest that the percept of gestural deletion can also be viewed
as a case of extreme magnitude reduction.

50 Speech errors are commonly known as slips of the tongue, such as the pronunciation of “coffee pot”
as “poffee tot” or “poffee pot” (Goldstein et al. 2007).
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actually occur during speech errors. In eliciting speech errors for a target phrase cop
top, Goldstein et al. found that during some repetitions of this word pair when
perceptually there was no speech error, there was a tongue dorsum constriction (for
[k]) activated at the same time as the tongue tip constriction (for [t]), and vice versa.
This is interpreted as gestural intrusion (due to temporal mislocation). If the intrusion
is of large magnitude, then this can be perceived as a sound substitution. If the
intrusion is of minimal magnitude, no speech error is perceived, though the gesture is
performed (but hidden).

The production-perception distinction is very fine-grained in the case of hidden
gestures phenomena, since the production does not change in the sense that a different
gesture is performed, rather the temporal overlap causes the perception of a different
sound. There is no change in perception without an analogous change in production,
and crucially the production change is only in the temporal dimension.

The following are examples of perceptual assimilation from Browman and
Goldstein (1991):

(5) Examples of perceptual assimilation:

(a) place assimilation: seven plus = [sevmplas] (TT and lips)
(b) consonant deletion:  perfect memory = [parfekmemori] (TT and lips)

(c) consonant epenthesis: Old English [Oymle] = [0mmb]] ‘thimble’ (lips and TT)

In (5a) the gestures of the tongue tip and the lips overlap to such a degree that
the hearer perceives [n] as [m], when in fact the tongue tip still performs the
movement required for producing [n]. The tongue tip reaches the target CL but the

temporal overlap between the release of the [t] and the onset of the lips’ movement is
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very close to the target thus creating the illusion that [n] was never produced. This can

be schematically represented as in (6):

(6) Schematic representation for seven plus = [sevmplas]

’7 Q§ —  [n] gesture
|

[p] gesture

Similarly in (5b) above there are two gestures produced with different
articulators, the tongue tip for [t] and the lips for [m]. The tongue tip moves toward
the alveolar ridge to reach the target [alveolar] CL for [t]; however, the overlap with
the lip gesture for [m] results in [t] not being perceived at all. The gestural target for
[t] and the gestural onset for [m] along with the voicing (open glottis) that
accompanies it are closely synchronized (near complete overlap). Moreover, [t] is not
released, while [m] is released into the following vowel, leading to the perception of
[m] alone. A partial representation of this is given below, using Browman and
Goldstein’s gestural score, since this allows for the representation of the simultaneous

overlapping gestures:

(7) Partial gestural score for [tm] in [parfekmemari] ‘perfect memory’:

) Glottal opening
Glottis:
TT Alveolar closure
Lips: Bilabial closure
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Finally in (5¢) we see a change that has been adopted into the English lexicon,
thimble where the lip closure for [m] and the velic opening for [1] overlap and cause
the perception of a voiced bilabial stop. This is a case of ‘stop intrusion’ between a
nasal and a fricative/continuant that has been proposed as the transitional element
between the two distinct sounds (Clements 1987). Another well known example from

English where stop intrusion occurs is in the pronunciation of prince, where a [t] is

perceived between the nasal and [s], [prints]. The release of the alveolar nasal [n] and

the transition into the [s] gesture produce the acoustic effect of an alveolar stop [t] (see
also Yoo & Blankenship 2003). Arvaniti, Kilpatrick and Shosted (submittedl tested
the perception of epenthetic and underlying [t] in the same [n_s] context as in prince
vs. prints, and found that American English speakers could not distinguish reliably
between epenthetic and underlying [t], which suggests that the [nts] and [ns]
alternation is moving toward complete neutralization.

Further support for perceptual epenthesis is provided by Davidson (2004) who
presents experimental evidence showing that native speakers of English do not repair
illegal onset clusters such as [zb], [zd], and [zg] by epenthesizing schwa, as is
typically assumed. Davidson claims that the English speakers, not having experience
coordinating the gestures of the consonants in these clusters, instead pull them apart,
mistiming the gestures, which leads to the perception of an epenthesized schwa. This
schwa, however, is qualitatively different from other schwa sounds that are normally
produced during speech (lexical schwas; see Hall (2006) for additional evidence of

perceived schwas resulting from gestural overlap).
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Gestural temporal overlap has been experimentally investigated over the last
few years. Byrd (1992, 1996a) used EPG to investigate the articulatory timing and
overlap for consonant clusters, and found that onset clusters are less overlapped than
coda clusters, providing evidence that inter-gestural coordination is affected by both
gestural and prosodic factors (such as syllabic position). The effects of the syllable
have also been addressed by Browman and Goldstein (2000) who propose that
consonants in an onset cluster have a higher “bonding strength” than consonants in a
coda cluster or than they do to the nucleus vowel. I do not discuss such syllable
position effects further except to say that in palatalization the palatalization trigger is
typically the nucleus of a syllable containing the palatalization target as its onset. Cho
(1998) conducted eletro-magnetic midsagital articulometer (EMA) and
electropalatography (EPG) studies of Korean palatalization showing that intergestural
timing and temporal overlap is linked to the lexical item that the coordinating gestures
belong to (e.g. tautomorphemic, heteromorphemic, lexical compound).

In summary, gestural temporal overlap, whereby gestures are not changed but
just overlap in time, is a real phenomenon which has been experimentally investigated
and which can have the different perceptual effects discussed above. It is important to
clarify that these effects are based on a change in articulation, namely the articulatory
timing of gestures. Thus, temporal overlap of gestures can have the perceptual effect
of deletion, epenthesis, or other regular phonological processes, and while these are

explained perceptually, they are based in a change in articulation.
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4.1.1.2 Temporal overlap and blending

I now turn to the possible outcomes of temporal overlap when the same set of
tract variables are involved for two coordinating gestures. If two gestures employ the
same tract variables, for example the tongue body, then higher than minimal degrees
of temporal overlap can result in blendingof the two gestures. Minimal degree of
overlap is interpreted as occurring sometime around the release phase of the first
gesture, while higher than minimal overlap is interpreted as occurring sometime
during the closure phase of the first gesture. Gestural blending results because the
gestures using the same tract variable are attempting to force it to perform two tasks
(achieve two targets) almost simultaneously, and it is impossible for this to happen
without the gestures perturbing each other’s movements. Therefore, if the overlap is
greater than minimal, the target is undershot and what results is a shift in the location

of the constriction (target) to some place between the two coordinating gestures.

For example, the pronunciation of eight thingsis often realized as [eitOm)z],

with a dental [t]. Here the final consonant of eighthas a CL [alveolar] and the initial

consonant of thingshas a CL [interdental], both produced with a tongue tip gesture.
The articulatory pressures on the tongue tip lead to a blending of the gestures and thus
the pronunciation of a dental consonant—in between the alveolar and the interdental

constriction locations (Browman and Goldstein 1991:325). In this case [t] assimilates

to the following [0] and the gesture actually changes to one that has a different CL

than the one specified for [t] or [0].
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Zsiga and Villafana (2002) show that in Florentine Italian, vowel assimilation

at word boundaries must make use of gestural blending (in addition to reference to
abstract phonological units). Lee (1999, 2000) proposes an account of velar

palatalization which is based on gestural overlap instantiated primarily as blending of

two tongue-body gestures. He demonstrates that palatalization of k to [k'], [c], [t¢] or

[tf] is primarily due to articulatory factors, contra Ohala (1978, 1993), who attributes

such outcomes solely to perceptual similarity. Furthermore, Romero (1996) shows
that for assimilation in Spanish clusters such as [1d], both articulated with the tongue
tip, where [1] has the specifications Tongue-tip Constriction-location (TTCL)
[alveolar], Tongue-tip Constriction-Degree (TTCD) [closed], and [d] has the
specifications TTCL [dental], TTCD [closed], there is a single constriction at a
location somewhere between the alveolar and the dental region—another example of
blending of gestures.

In summary, greater temporal overlap of coordinating gestures employing the
same tract variable results in gestural blending. Note that gestural blending, although
a modification of the original gestures, still arises as the result of temporal overlap, so
it is still an effect of the temporal organization of coordinating gestures. Therefore,
while varying degrees of temporal overlap in the productiorof gestures employing
separate tract variables leads to perceptuakffects of deletion, assimilation, insertion,
greater temporal overlap in the productiorof gestures employing the same set of tract
variables leads to actual changes in the articulation (primarily of a change in

constriction location, but sometimes also in constriction degree).
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In my account of palatalization I extend the notion of gestural blending to
apply to gestures produced with the same major articulator, namely tongue gestures.
Thus, full palatalization arises from greater gestural temporal overlap which leads to
blending of tongue gestures, and secondary palatalization arises from a slight gestural
temporal overlap which leads to the perception of a secondary palatal articulation on
the consonant. The prediction is that gestures using the same articulator are not
always blended when they temporally overlap, but only when the degree of overlap is

large enough (e.g. sometime during the closure phase of the consonant).

4.1.2 Articulatory Phonology, Optimality Theory, and Palatalization

I propose that palatalization, whether full or secondary, can be profitably
viewed as being largely the result of gestural coordination, manifested as temporal
overlap. Articulatory Phonology can provide an explanation for why palatalization
happens in the first place: it is the natural result of coordinating consonantal and
vocalic gestures while producing speech. As mentioned in the introduction of this
chapter, having tongueas a major articulator allows for a straightforward distinction
between sounds articulated with the lips and those articulated with the tongue. Thus,
labial consonants are produced with the lips, while coronal and dorsal consonants, as
well as palatalization triggers, are produced with the tongue.

Browman and Goldstein (1986 et seq.) distinguish three main articulators, the
lips, the tongue tipand the tongue body As mentioned in footnote 53, they introduce
the notion of a Tongue node, which subsumes tongue tip and tongue body, on the

basis of anatomical independence, and although they do not use tongue as a basic
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articulator in their proposal, Browman and Goldstein “predict that more evidence of
phonological patterns based on the anatomical interdependence of parts of the tongue
should exist” (Browman and Goldstein 1989:225).

A concept parallel to the Tongue node has been used in various instantiations
of feature geometric frameworks (Romero 1996, Hume 1996, Clements and Hume
1995), and also in other frameworks inspired by Articulatory Phonology (Adler 2006).
Romero (1996) uses the cover term lingual to subsume coronal and dorsal, which
could be used to describe gestures produced with the tongue as lingual gestures, and
the same lingual node is proposed by Clements and Hume (1995) to account for [back]
harmony in Turkish, where either [coronal] or [dorsal], dependents of the lingual node,
can spread. Hume (1996) uses the lingual node to explain the rarity of what I have
been calling “full labial palatalization”, since lingual dominates [coronal] and [dorsal],
but not [labial], and therefore [coronal] cannot spread directly to a [labial] consonant

(p- 199). Adler (2006) also recognizes the usefulness of a lingual node in accounting

for the form of English words borrowed into Hawaiian (e.g. creasekris] > [kaliki]

and fork [fork] > [pdka], p. 1028). Among other things, Adler proposes that a change

in articulator is more noticeable than a change in place of articulationtherefore
changes in lingual places of articulation are less noticeable than changes between the
lips and the tongue (2006:1037). On the other hand, Halle, Vaux and Wolfe (2000)
argue against the necessity of a lingual node, and propose that phonological processes

such as Turkish [back] harmony can be explained without it by adopting a different
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approach called Revised Articulator Theory (RAT). In RAT features do not dominate
other features, as lingual does [coronal] and [dorsal].

As I show in this work, the typological evidence regarding palatalization
provides support for positing a lingual or tongue articulator, although I do not adopt
the feature geometric model of Clements and Hume (1995). I further propose that the
tongueshould be referenced as a major articulator which subsumes the two sub-
articulators, tongue tip and tongue body. As tonguemore straightforwardly indicates
an articulator, I will use this term in my analysis, recognizing that it refers to the same
organ that produces lingual gestures.

Having this distinction between tongue and lips is crucial for explaining
palatalization patterns. As already mentioned in the conclusion of the previous
section, I argue that full palatalization results from a large degree of overlap of
gestures produced with the same major articulator, the tongue, while secondary
palatalization results from a minimal degree of temporal overlap of gestures produced
with either the same or different articulators (tongue and tongue, or lips and tongue).
Thus, full palatalization is a case of gestural blending resulting from high degrees of
temporal overlap of tongue gestures, while secondary palatalization is a case of
minimal temporal overlap of lips or tongue gestures.

The tongue and the lips are separate articulators, free to move independently of
one another. The prediction of AP is that tongue and lips gestures can have no
overlap, or they can overlap minimally, partially, or fully. Interestingly, both “no
overlap” and “overlap” of such gestures have the same explanation, namely that the

movements of the separate articulators do not perturb each other. On the one hand, the
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lips and the tongue can each perform their respective tasks sequentially, and on the
other they can perform them simultaneously. Either way, there is no pressure for lip
and tongue gestures to “blend” and thereby create a new sound. In palatalization, the
lips gesture would be performing the task of lip closure to achieve a [p], for example,
while the tongue gesture would be performing the task of achieving a palatalization
trigger, such as [i]. It follows that if a lips gesture and the following tongue gesture
were fully overlapped, the lips gesture would obscure the tongue gesture, since the lips
are physically in front of the tongue; therefore, the outcome of complete gestural
overlap of [p] and [i] gestures would be [p]®'. A minimal degree of temporal overlap
(e.g. synchronizing the onset phase of the vowel gesture with the release phase of the
consonant gesture) will lead to the labial acquiring a secondary palatal articulation,
which I argue is the only way that a labial consonant can be affected by palatalization
(in the sense that it itself shows a surface change). Finally, a larger, but not complete,
degree of temporal overlap of [p] and [i] gestures would produce sequences of labial
and palatal sounds, which is what I have shown in chapter 3 (see also Kochetov 1998).
The labial itself is not changed. I defer this discussion until later in this chapter.

On the other hand, coronals are articulated with the tongue tip and dorsals are
articulated with the tongue body, both of which are sub-articulators of the more basic
tongue articulator. Even though the tongue is a large and rather flexible organ, its two
sub-articulators are very closely connected to each other, much more than either is to

the lips; therefore, when the tongue body makes a gesture it is more likely for this to

% Ohala (1978) claims that labials followed by a palatal glide can be perceived acoustically as palato-
alveolars such as [tf], but as I discussed in Chapter 3, this outcome is due to palatal glide hardening.



207

affect the movement of the tongue tip, and vice versa. I propose that this close
connection between the tongue sub-articulators is the main reason why coronal and
dorsal consonants show both full and secondary palatalization more easily and more
freely, either independently of each other or together in the same language. The
degree of temporal overlap among the gestures of tongue sub-articulators determine
whether dorsals and coronals show full or secondary palatalization: a smaller degree
will result in secondary palatalization, and a larger degree will result in full
palatalization®. While secondary palatalization is just temporal overlap with no effect
on the individual gestures, the temporal overlap of full palatalization creates blended
gestures, whereby the target of the consonant is undershot and the constriction occurs
at a different location®.

The remainder of this chapter details the proposed analysis of palatalization
targets. The goal is to account for the attested cross-linguistic patterns which were
revealed by the palatalization survey discussed in chapter 2. In doing so I also explore
the range of possible but yet unattested patterns, as well as patterns of palatalization
which we should not expect to find in any language (such as full palatalization of
labials, or secondary palatalization of only labials and coronals). For easy reference I

repeat the patterns of palatalization established in Chapter 2 in (8) below, this time

62 In addition to degree of gestural overlap of gestures produced with the same articulator (the tongue),
whether coronal and dorsal consonants undergo full or secondary palatalization will also depend on
other constraints that are prominent in a particular language (e.g. constraints aimed at preserving
contrast or other features).

8 For velar consonants, it is the back portion of the tongue body which is active during the consonantal
gesture, while the front part of the tongue body is active in performing the palatal trigger vocalic
gesture. This explains why minimal overlap can in fact result in secondary palatalization of velar
consonants, and why overlap of tongue body gestures does not automatically mean gestural blending. It
is the degree of overlap that matters, minimal versus larger (see also Lee 2000).
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taking into account the fact that labial consonants do not undergo full palatalization
and thus eliminating the implicational universal for full palatalization.
(8) Palatalization patterns (Targets)
¢ Full palatalization
0 no implicational hierarchy: coronal and dorsalcoronals and dorsals
may palatalize independently or together in both morpho-phonological
and phonological contexts.
e Secondary palatalization
0 implicational hierarchy: labial > coronal or dorsal but when only
labials and coronals or only labials and dorsals show secondary
palatalization, the third place of articulation shows full palatalization.
0 dorsal consonants may palatalize independently only in phonological
contexts.
0 dorsal morpho-phonological secondary palatalization is dependent on
coronal morpho-phonological palatalization (either full or secondary):

dorsal > coronal.

4.2 A unified account of palatalization targets

Here I address the issue of how gestural coordination is implemented in the
grammar to account for the full and secondary palatalization patterns described. The
fundamental type of constraint that favors palatalization, or any other type of
phenomenon arising from consonant-vowel interactions, is one that favors

coordination of consonantal and vocalic gestures. Gafos (2002) and Davidson (2004)
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utilize COORD(INATION) and ALIGN(MENT) constraints that are designed to do
just that. The coordination constraints are defined in terms of alignment of gestural
landmarks of the consonantal and the vocalic gestures (onset, target, c-center, etc.).64
A generalized constraint is given below, adapted from Gafos (2002) and Davidson
(2004):
(9) ALIGN (Align landmark a of gesture 1 with landmark B of gesture 2)
This constraint states that some landmark of a gesture must be aligned/synchronized
with some other landmark of a following gesture. For example, coordination relations
between CV, VC and CC in English are defined as in (10) below through constraints
that utilize the definition of alignment. An illustration of landmark alignment is given
in figure 4.1 for VC coordination (10b).
(10)  Alignment constraints for CV, VC, and CC coordination in English:
a. CV-COORD: ALIGN (C, center, V, onset)
Align the center landmark of tl®nsonant gesture with the onset
landmark of the following vowel gesture.
b. VC-COORD: ALIGN (V, release, C, target)
Align the release landmark of threwel gesture ith the target
landmark of the following consonant gesture.
c. CC-COORD: ALIGN (C1, release, C2, target)
Align the release landmark of a camant with the target landmark of

the following consonant.

5 Davidson builds on Zsiga’s (2000) work and talks mainly about these constraints as pertaining to
English CC, VC and CV coordination, but also discusses briefly a generalized way of defining them, by
leaving the particular landmarks unspecified.
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release

/ \
onset

Figure 4.1 Landmark alignment for VC coordination in English
(Solid line = V-gesture; dotted line = C-gesture)

CV coordination, as in (10a) characterizes onsets and nucleus vowels, and
states that all the consonants in an onset have a coordination relationship with the
nucleus vowel. VC coordination characterizes nucleus vowel--coda consonant
coordination; however, only the first consonant in a coda cluster has a coordination
relationship with the vowel nucleus. Consonants in a cluster always have a
coordination relationship with each other, captured by the constraint CC-COORD in
(10c) (Gafos 2002). COORD(INATION) constraints expressed in terms of landmark
alignment are the same in every language, but they are ranked differently with respect
to each other and with respect to other constraints, thus giving each language a slightly
different gestural coordination pattern.

Speaking generally about palatalization, each individual landmark will vary
depending on which target consonant and trigger vocoid are involved in the
coordination relationship. For example, if a [k] is targeted for palatalization, the CL is
[velar] so the target landmark would be [velar], while for a [t] the target landmark
would be [alveolar].

Following the argument put forth in the previous section, coordination of

consonants with a following high vocoid can result in full palatalization only if the
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tongue articulator alone is employed; if the lips and the tongue are employed, only
secondary palatalization can ensue. I propose that there are two principal constraint
types which drive palatalization, both of which specify how consonantal and vocalic
gestures must coordinate. In both constraints V indicates “vocoid”. At this point |
assume that the V-gesture is associated with one of the palatalization triggers, such as
the vowels i, €, or the palatal glide j. I postpone the discussion of differences among
palatalization triggers until chapter 5.

The first constraint in (11) requires secondary palatalization of consonants at
any place of articulation.

(11) CV-COORD-release: ALIGN (release landmark dE-gesture with onset

landmark of V-gestuje

CV-COORD-release drives secondary palatalization by preferring a minimal
degree of overlap between consonantal and vocalic gestures: the release landmark of a
consonantal gesture is aligned with the onset landmark of the following vocalic
gesture, and this has the effect of creating a secondary palatal articulation on the
consonant. I represent this schematically below in (12).

(12). Secondary palatalizatioralign release of C-gesture (solid line) with

onset of V-gesture (dotted line): minimal overlap.

release

/ \

onset
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CV-COORD-release, is violated by outputs with a different gestural coordination

pattern which would be expressed as surface fully palatalized consonants (e.g. [ti]=>
[tfi]), or as plain consonants (e.g. [ti]—> [ti]).

Given the asymmetry regarding full palatalization between labial consonants
and coronal/dorsal consonants, I propose two full palatalization coordination
constraints, one pertaining to CV coordination of lips C-gestures with tongue
V-gestures, and the other to CV coordination of tongue gestures only, as given in
(13 a) and (13 b).

(13) Full palatalization constraints®

(a) CV-COORD-center (Lips):
CV-COORD-C(Lips)

ALIGN (c-center landmark of lips-gestuvéth onset landmark of V-gesture

(b) CV-COORD-center (Tongue):
CV-COORD-C(Tongue)

ALIGN (c-center landmark of tongue-gesture withetrlandmark of
V-gesture.
Like their secondary palatalization counterparts, the constraints above which

drive full palatalization are violated by outputs that have different gestural

coordination patterns expressed either as secondary palatalization (e.g. [ti]= [t'i], [pi]

- [p']) or no palatalization in the case of coronal and dorsal consonants (e.g. [ti]=>

[ti]). Both constraints in (13) prefer larger degrees of overlap between the consonantal

% The c-center landmark in these constraints is a general landmark. The key idea is that the onset of the
following vocoid be synchronized with some point during the closure phase of the consonantal gesture,
which is within the c-center landmark phase. This is compatible with Byrd’s (1996b) phase window
model, where variability in temporal coordination of gestures is attributed to windows in the confines of
which other gestures can “begin”.
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gesture and the following vocalic gesture; however, while (13 b) results in full
palatalization, (13 a) does not. As I explain in section 4.2.2, faithful surface
realizations of labials (e.g. [pi]) can both satisfy and violate CV-COORD-C(Lips),
depending on what overlap pattern [pi] results from. If [pi] results from partial
overlap, then CV-COORD-C(Lips) is satisfied, and if [pi] results from no overlap,
than CV-COORD-C(Lips) is violated. Thus, any time CV-COORD-C(Lips) is highly
ranked, a faithful surface realization of labial consonants will be selected as the
optimal candidates. When CV-COORD-C(Lips) is ranked lowly, secondary
palatalization may obtain, depending on the ranking of constraints pertaining to
secondary palatalization.

The split between the CV-COORD-center constraints will be motivated later in
section 4.2.5, where I discuss mixed palatalization patterns, for example where labials
and dorsals have secondary palatalization, while coronals have full palatalization. The
competing constraints in such cases are CV-COORD-C(Tongue) and CV-COORD-
release, as coronals and dorsals may not show exactly the same outputs, but labials can
only show secondary palatalization. CV-COORD-C(Lips) must be ranked below CV-
COORD-release to allow for this type of pattern. I postpone the detailed discussion of
this until section 4.2.5.

To illustrate how the CV-COORD-center constraints operate, I will use the

palatalization of alveolar stop t to t/. In this case, the c-center landmark of [t] is

synchronized with the onset landmark of the following [i]. In individual languages

landmark alignment will be more specific; however, specifying exact landmark
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alignment for palatalization requires detailed phonetic study of each individual
language, which is beyond the scope of the current study®®.
(14) Full palatalization align c-center of tongue-gesture (solid line) with

onset of V-gesture (dotted line): greater overlap.

c-center
/l\ —_——
/ \
/ \ §
\
/ \
onset

The faithfulness (identity) constraints which full and secondary palatalization
outcomes violate will be introduced in the next sections which deal with the full and

second palatalization patterns.

4.2.1 Typology of palatalization

The full and secondary palatalization generalizations and implicational
universals emerging from the language sample make predictions about possible
patterns we might expect to find in any given language. The logical possibilities for
palatalization patterns are listed below in tables 4.1 and 4.2, with representative
languages where these are present in my sample. Table 4.1 illustrates the patterns
where consonants at a given place of articulation show either full or secondary

palatalization, but not both, while table 4.2 illustrates those patterns which allow for

% Browman and Goldstein (1995) provide more specific COORD constraints for English, and Gafos
(2002) for Moroccan Colloquial Arabic. These specific constraints are based on findings in laboratory
studies.
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both full and secondary palatalization at a single place of articulation. Of course,

given the generalizations of this study, only the possibility of secondary palatalization

1s indicated for labial consonants.

Table 4.1 Predicted palatalization patterns

(excluding full/secondary palatalization at the same place of articulation):

Labial Coronal Dorsal Examples
Sec Full Sec Full Sec

A X X Breton, Cypriot and Standard
Modern Greek, Japanese, Maori,
Sanuma

B X Apalai, Basque, English, Fongbe,
Karok, Korean, Dhivehi, Marathi,
Nishnaabemwin, Yimas

C X Luganda, Nkore-Kiga, Roviana,
Dakota, Somali

D X X X Shilluk, Mongolian

E X X X n/a

F X X X n/a

G X X X Bulgarian

H X X Eastern Ojibwa, Navajo, Turkish

I X Mangap Mbula, Hungarian, Tiwa,
Watjarri

J X Ejagham, Kayardild, Koromfe,
Limlingan, Siriond, So

K X X n/a

L X X n/a in sample, but attested in
Chaha

Four of the patterns above (4.1 E, F) and (4.1 K, L) are not attested in my

language sample, although this most likely represents an accidental gap, or may be due

to other independent reasons (see section 4.2.5 regarding Chaha, Ethio-Semitic,

Ethiopia, a language outside my sample which fits pattern 4.1 L). Some of the gaps

result from the fact that there are languages where coronal or dorsal consonants show
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both full and secondary palatalization. Appendix 3 summarizes these patterns for each
language where this occurs, and shows various factors that can determine which type
of palatalization will be present. For example, in women’s speech in Coatzospan

Mixtec, coronals [t] and [nd] show full palatalization before front vowels [i, e], and

secondary palatalization before high vowels [#, u] (Gerfen 1999). If we consider the

possibilities where some consonants at either the coronal or dorsal place of articulation
can show full and some can show secondary palatalization, then the number of
possible grammars expands to include those in table 4.2.

Table 4.2 Predicted palatalization patterns

(with full and secondary palatalization at the same place of articulation)

Labial Coronal Dorsal Examples
Sec Full Sec Full Sec
A |x X X X Nupe, Yagua
B | x X X X Fanti
C |x X X X X Menz, Gojjam and Wello dialects
of Ambharic, Standard Romanian,
Moldavian Romanian
D | x X X X Carib, Gonder dialect of
Ambharic®
E |x X X X Polish
F X X X n/a
G X X X n/a
H X X X Hausa
1 X X X Tswana
J X X Coatzospan Mixtec (women’s
speech) Sentani, Tohono
0O’Odham, Zoque
K X X n/a

%7 Mandarin could possibly fall under this category. In Mandarin labials show secondary palatalization,
and coronals show full and secondary palatalization. Dorsals do not palatalize because they never
appear in palatalizing contexts, as already mentioned in the text, but if they did appear in such contexts
we would expect that they, too, would show palatalization, either full, or secondary, or both.




217

The patterns in (4.2 F, G) and (4.2 K) are not attested in the languages in my
sample, but again this is likely due to an accidental gap rather than a systematic one.
For example, it is reasonable to expect that a language would have secondary
palatalization only of labials, while coronal and dorsals show full palatalization (cf.
4.2 F).

The patterns in table 4.2, which show combinations of palatalization types at
the same place of articulation, are difficult to implement in a general analysis of
palatalization that deals with major places of articulation, which is what I have
pursued here. The range of possible reasons determining which consonants at a given
place of articulation will show full and which will show secondary palatalization
requires a separate analysis for individual languages and providing separate grammars,
which is beyond the scope of the current work. To take one example, in Nupe, a
Nupoid language of Nigeria, coronal stops undergo secondary palatalization, and
coronal fricatives undergo full palatalization. The grammar of Nupe would place
constraints pertaining to constriction degree (or in traditional terms, manner of
articulation) higher in the hierarchy than they would be in other languages where
constriction degree distinctions do not play a role.

A general analysis for the patterns in table 4.1 is possible under the scope of
this work, as these patterns take into account only place of articulation, and not other
factors such as differences in constriction degree (e.g. stops vs. fricatives) at the same
constriction location. In the next section I show how these patterns are
straightforwardly accounted for by grounding phonology in phonetic articulation and

establishing constraints which make reference to the gestural properties of the sounds
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involved in palatalization. For example, the prototypical palatalization trigger [i] is
specified for the tongue body (TB) oral articulator as constriction location (CL)
[palatal] and constriction degree (CD) [narrow], or [palatal, narrow]. Other front
vowels are also [palatal], with different constriction degrees as already discussed

earlier. When [t], specified for tongue tip (TT) as CL [dental/alveolar] and CD
[closed] is a palatalization target, the outcome [tf] is CL [alveo-palatal] and CD
[closed- critical]. The table below illustrates the interaction of these gestural in one

example of full and one of secondary palatalization.

Table 4.3 Oral articulator gestures in palatalization: t + i

Target [t] [t]
TT: CL/CD [dental/alveolay closed] [dental/alveolar closed]
Trigger [1] [1]
TB: CL/CD [palatal, narrow] [palatal, narrow]
[¢]
[tf]
Palatalization Outcome TT: [alveo-palata) TT: TB:
closed-critical] [dental/alveolay | [palatal
closed] narrow |

As already mentioned, gestural coordination leads to different outcomes in
each type of palatalization. As the table above illustrates, both full and secondary
palatalization show the target consonants becoming more like the trigger vowels in
terms of constriction location: they move toward the palatal region. The main
distinction is that in full palatalization gestural coordination results in a shift of

constriction location, while in secondary palatalization gestural coordination results in
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the consonant acquiring a secondary articulation by way of the trigger vocoid, namely

a tongue body articulation CL [palatal], CD [narrow].

4.2.2 No full palatalization of labials

As summarized in table 4.1, there are languages where both coronal and dorsal
consonants undergo full palatalization, languages where only coronal consonants
undergo full palatalization, and languages where only dorsal consonants do so. There
is no language in which labials show true full palatalization. As argued earlier, this is
because full palatalization can only be obtained via large degrees of temporal overlap
of gestures of the tongue articulator. However, in order to avoid circular motivations,
I spend some time here exploring the reasons why labial consonants cannot show full
palatalization as a result of gestural coordination.

There are at least three degrees of temporal overlap that two gestures can have:
minimal, partial, and complete. Minimal overlap results in secondary palatalization,
and complete overlap would result in the “hiding” of the tongue gesture, as already
discussed. The term “partial” overlap here refers to what would take place in “full
palatalization”, where the onset of the vowel gesture would be synchronized with
some point around the c-center phase of the consonantal gesture. The question is, why
does the labial not show full palatalization? Part of the answer seems obvious: there is
not enough impetus for the lips and the tongue to “blend”, which is what happens in
full palatalization. It is difficult to conceive of an articulation which would consist of
both tongue and lip gestures (unless we consider secondary articulations, such as

labialization or secondary palatalization). Nevertheless, because the lips and the
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tongue are independent articulators, they can temporally overlap “partially”, where the
following vocoid-gesture onset landmark is synchronized with the c-center of the
labial consonantal gesture. I argue that in this case the only possible outcome is the
labial followed by the vocoid, unchanged: [p] + [i] = [pi].

Upon the release of the consonant, the vocoid gesture is already in motion, and
it continues after the release of the consonantal gesture in the same way as when the
vocoid gesture simply followed the lips gesture, and thus only the actual vocoid
surfaces after the consonantal gesture. This would in essence be the same as if the two
gestures were successive, as when the offset of the consonantal gesture is
synchronized with the onset of the vowel gesture. So both no overlap and partial
overlap of a lips gesture and a following tongue gesture would have the same output:
[pi]. In contrast, when the vocoid gesture begins upon the release of the consonant,
the burst and the vocoid combine to produce secondary palatalization by narrowing
the constriction of the vocoid to match that of the consonant at the point of release.

There is one other possible outcome from the temporal overlap of lips and
tongue gestures, and this provides an insight into the misunderstood and mislabeled
“full palatalization” of labials. Recall that the cases of full labial palatalization
involve hardening of a following glide. As first introduced in chapter 3, Kochetov
(1998) analyzes labial palatalization in four Polish dialects, each with a different type

of “palatalized” labial. In (15) I repeat the data for ease of reference.
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(15) Palatalized labials in Polish dialects (Kochetov 1998:2)

I II II1 |\ Gloss
[p'livo [pjlivo [p¢livo [pelivo ‘beer’
[b']aty [bjlaty [bjlaty [bz]aty ‘white’

Kochetov restricts his analysis to the voiceless consonants above. Only in the
first dialect is the labial itself palatalized, showing secondary palatalization. In the
other dialects the labial is followed by a palatal glide (II), or followed by a palatal
obstruent (III and IV). The forms in these dialects bear striking resemblance to the
diachronic stages of ‘labial palatalization” in Romance. Kochetov proposes that all
dialects share the same phonological representation, with a palatal glide following the
labial consonant. The different realizations of the palatal glide (to which he refers as
palatalized labials) are attributed to differences in temporal overlap, and also to
differences in whichgestures overlap (oral gestures vs. glottal gestures). In the first
dialect there is minimal overlap of the oral consonantal gesture with that of the palatal
glide, and secondary palatalization results (here the glide is no longer realized on the
surface separate from the labial consonant). In the second dialect there is no overlap
between the two gestures, so the glide simply follows the labial.

Dialects III and IV are analyzed also as having no overlap of the oral gestures,
as in dialect II, but the glottal gesture of the labial is extended and overlaps that of the
palatal glide gesture. Thus, the palatal glide is devoiced after the voiceless stop, and
this devoicing, combined with the friction of the palatal glide, create a palatal

fricative. Notice that this followsthe labial consonant, it is not incorporated in it. This
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is a positive step toward explaining palatal glide hardening, at least following
voiceless consonants. [ provide schematic representations for no overlap of both oral

and glottalic gestures, as in [pj] outcomes, and for no overlap of oral gestures, but

extension/overlap in glottalic gestures, as in [p¢] outcomes.

(16) No overlap: [p] + [ j] = [pj] (adapted from Kochetov 1998:8):

Lips

Tongue body

—
©

—
—

Glottis

(17) Overlap/extension of glottalic gesture: [p] + [ j] = [p¢] (adapted from
Kochetov 1998:8) (adapted from Kochetov 1998:10):
[ p ¢ ]

Lips

Tongue body

Glottis
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To sum up, the sequence labial + palatal fricative, which I have argued is a
typical step in the changes which have resulted in synchronic “palatalized labials”,
results from the wide glottal gesture of the labial extending over the glottal gesture of
the following palatal glide (corresponding to voicelessness). Crucially, this sequence
is not the result of overlap of the oral articulator gestures of the labial and the
following vocoid.

Given the above discussion, changing a labial consonant into a fully

palatalized consonant such as [t{] has no articulatory impetus, and would not result

from gestural overlap. It would be an unmotivated change. To formally account for
this lack of full palatalization of labials I argue for the existence of a faithfulness
constraint for major articulators. Such a constraint was also proposed in Adler
(2006:1037), to account for consonantal changes in Hawaiian loan words, where a [t]
can be changed to [k], but not to [p], in a borrowed word. The proposed constraint,
IDENT-Articulator, rules out any full palatalization-type outputs as the result of
temporal overlap of lips gestures with tongue gestures (characteristic of palatalization
triggers). Here I follow Gafos (2002) and refer to segments which are associated with
specific sets of gestures, of which the oral gesture serves as the head gesture of the
segment (Gafos 2002:15):
(18) IDENT-Articulator IO (IDENT-Artic)
An input oral gesture c particular major articutor, tongue or lips,
must be associated with an outpugeent which is associated with the

same major articulator.
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This constraint favors gestures which are faithful to the major articulator
specified in the input, the tongue or the lips. For example, sounds specified for the
tongue articulator must be produced with the tongue in the output, and those specified
for the lips articulator must be produced with the lips in the output. IDENT-Artic

would be violated by full labial palatalization, as a consonant like p is specified for a

lips-gesture, and full palatalization to tf, or even k’ as in Moldavian, would no longer

be associated with a lips-gesture in the output, but with a tongue-gesture (because
blending presumably would have occurred—which is not actually possible, thus
making such violations gratuitous). Secondary palatalization of labial consonants
would not violate this constraint, as the consonant would still be associated with a lips-
gesture, in addition to a tongue-gesture for the secondary palatal articulation. On the

other hand, any coronal or dorsal consonant is specified for tongue gestures, and when

fully palatalized to tf or cC it is still associated with tongue gestures. Therefore, full

palatalization of coronal and dorsal consonants satisfies the IDENT-Artic constraint.
The following tableau illustrates that IDENT-Artic and CV-COORD-
C(Lips)—the constraint which would in theory create a fully palatalized labial—are
unranked with respect to each other. Ranking either one above the other would
produce the same effect: the selection of a faithful labial surface form. Since CV-
COORD-C(Lips) is satisfied by aligning the c-center of the lips gesture with the onset
of the following vocoid gesture, yet this is still realized faithfully on the surface as
[pi], I include two [pi] outcomes. One results from no overlap of the lips and tongue

body gestures, violating CV-COORD-C(Lips), and the other results from overlap of
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the lips and tongue body gestures, satisfying CV-COORD-C(Lips). I indicate the
overlap candidate by using a capital P, even though the surface realization is the same
in both cases, and I schematically represent the degree of overlap with horizontal bars.
This winning candidate is assumed to violate some low ranked faithfulness constraint
that bans any type of overlap. As it is not necessary to use such constraints in the
general analysis, I simply indicate this as IDENT(overlap).

Tableau 1 No full labial palatalization

/pi/ IDENT-Artic | CV-COORD- | IDENT
. C(Lips) (Overlap)
< a. Pi[pi] ! *
Lips
TB e— :
b. pi *|
Lipg "e— :
TB I
b. tfi *!

In the next section I turn to the analysis of full palatalization patterns. As
labial consonants do not show full palatalization, CV-COORD-C(Lips) can be
assumed to be highly ranked in grammars which show only full palatalization of
coronals and dorsals. This ranking would still result in the selection of a plain labial
realization (e.g. [pi]), as just demonstrated above. For simplicity, I will only use the

CV-COORD-C(Tongue) constraint when discussing these languages.

4.2.3 Full palatalization patterns
Let me begin the analysis with languages where consonants articulated with

the tongue, coronals and dorsals, both show palatalization. Languages in my sample
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which show this pattern are Breton (Celtic, France), Cypriot and Standard Modern
Greek (Attic, Greece), Japanese (Japanese, Japan), Maori (Austronesian, New
Zealand), and Sanuma (Yanomam, Brazil). I will illustrate the pattern by using

Standard Modern Greek as an example.

In Standard Modern Greek (SMQ), velar consonants /k, g, x, y/ are fully
palatalized to [c, 3, ¢, j] before the vowels /i, e/, and the coronal consonants /n, 1/ are

also fully palatalized to [n, A] before /i/, although this is highly stigmatized (the nasal

also palatalizes before a weakened i followed by another vowel; Mackridge 1985;

Arvaniti 19992%).

(19) Palatalization in SM Greek (Arvaniti 1999a, Mackridge 1985):
/kerasa/ ['cerasa] ‘I treated (to a drink)’

/tongérasa/ [ton'jerasa] ‘I treated him (to a drink)’

/xeri/ ['ceri] ‘hand, arm’
/yercfs/ [je€'ros] ‘strong, robust’
/tsakizo/ [tsa'Cizo] ‘I snap’

/anangi/ [a'nangi] ‘need, necessity’
/xioni/ ['coni] ‘snow’

Jyiasu/ ['jasu] ‘hello, good bye’
/betoniera/  [beto'pera]  ‘cement-mixer’
/malia/ [ma'Aa] ‘hair (of head)’
fjali/ [jaki] ‘glass’

%% Bilabial [m] also has alternate pronunciations, as [mj] or [mn]: /dzamia/ ['dzamja] or ['dzampa]
‘window-panes’ (Arvaniti 1999a)
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To distinguish between full palatalization of dorsals and coronals I propose
the following faithfulness constraints which refer to the sub-articulators of the tongue,
the tongue tip and the tongue body, and changes in constriction location (recall that the
tongue tip subsumes both the tip and the blade of the tongue, Browman and Goldstein
1986 et seq.). These two constraints are only relevant for full palatalization, as it is
here that the constriction location seems to change. In secondary palatalization the
constriction location remains unchanged, except that an additional tongue body
gesture is introduced.

(20) IDENT-Tongue Tip Constriction Location 10
IDENT-TTCL

An oral gesture specified for a partianltongue tip constriction location in

the input must have the same dadoson location in the output.

When coronals undergo full palatalization the gesture of the consonant blends
with the gesture of the following vocoid, and the constriction is undershot. The input

constriction location of the tongue tip is changed to a different constriction location in

the output, violating IDENT-TTCL. Thus, /ti/ = [t§i] (or /I/ = [£] in Greek) violates

IDENT-TTCL because the constriction location in the input is [alveolar] but the
constriction location in the output is [palato-alveolar].
(21) IDENT-Tongue Body Constriction Location 10
IDENT-TBCL

An oral gesture specified for a partiamltongue body constriction location in

the input must have the same coieitin location in the output.
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This constraint is violated when dorsals undergo full palatalization: the input
constriction location of the tongue body is changed from velar to palato-alveolar or

palatal, thus, /ki/ = [t§i] and /ki/ = [ci] both violate IDENT-TBCL.

The tableau below shows how the interaction of the constraints introduced
above model the general pattern of palatalization of coronals and dorsals in Standard
Modern Greek. Since both coronals and dorsals palatalize fully, the faithfulness
constraints which would prevent a change in primary place of articulation, IDENT-
TBCL and IDENT-TTCL, are both ranked below CV-COORD-C(Tongue), and they
are unranked with respect to each other.

Since there is no secondary palatalization in Greek, or in the other languages
discussed in this section with only full palatalization, CV-COORD-release is also
assumed to be ranked below CV-COORD-C(Tongue). For the same reason, a
constraint penalizing secondary articulations, which will be introduced in the next
section, is assumed to be highly ranked. To avoid unnecessary crowding of the
tableaux, I do not include these constraints pertaining to secondary articulation in the

tableaux below and focus only on full palatalization outcomes.
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Tableau 2 Full palatalization of coronals and dorsals
(Standard Modern Greek)

CV-COORD-C(Tongue) >> IDENT-TBCL, IDENT-TTCL

/tsakizo/ | CV- IDENT- | IDENT-
‘I snap’ COORD- TBCL TTCL
C(Tongue) !
a. tsakizo *|

@ b. tsacizo :
/j ali/ CV- IDENT- i IDENT-

‘olass’ COORD- | TBCL | TTCL
C(Tongue) |

a. jali *1

=b. jaki *

Candidates such as *[tsat{izo], where k = t/ rather than c are ruled out either by the

specific landmark synchronization of the CV-COORD-C(Tongue) in Greek, or by
other factors pertaining to the consonantal inventories of individual languages. The
same constraint ranking as above would be present in the other languages which show
this pattern of palatalization.

Notice that while for coronal consonants the overlapping tongue gestures blend

to produce a new gesture that combines elements of the two (e.g. [t] is [alveolar,
closed] and [i] is [palatal, narrow], producing [t{], which is [palato-alveolar, closed-
critical]|—where [critical] is a blend of the [closed] and [narrow] values of the
consonant and the vowel, respectively), not all dorsal full palatalization outcomes

create a similar blend. If a velar stop has a [velar] constriction location, and the

palatalization trigger has a [palatal] constriction location, why do these blend to

produce a [palato-alveolar] gesture as in [t{], in a way overshooting both targets?
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Why are not all fully palatalized velars realized as palatal stops, for example [c]? A
possible answer to this is provided by Lee (2000), who proposes that palatal stops, e.g.
[c], require a great articulatory effort, since the front part of the tongue body must
make contact with the entire palatal region. If we adopt the view that coarticulation is
a natural process that occurs in order to minimize articulatory effort, then changing /k/

to [c] in palatalization minimizes effort on one dimension (coarticulation), but not on

another. A easier articulation is an affricate, [tf] or more rarely [t¢], even though these

both overshoot the palatal region (Lee 2000:423-4). Furthermore, [c] and the two

affricates, [tf] and [t¢], share acoustic properties which make them similar, but [c] and
[t¢] require almost the same degree of articulatory effort, which explains why the most

common full palatalization outcome of /k/ is [tf] (Lee 2000:425).

For languages where only dorsal consonants or only coronal consonants show
full palatalization, the IDENT-TTCL and IDENT-TBCL constraints are simply ranked
with respect to each other and to CV-COORD-C(Lips). Languages which show only
full palatalization of dorsal consonants include Luganda (Central Bantu, Uganda),
Nkore-Kiga (Bantu, Uganda), Roviana (Austronesian, Solomon Islands), Dakota
(Siouan, USA), Mwera (Bantu, East Africa), and Somali (Cushitic, Kenya and
Somalia).

In Mwera only dorsal consonants show full palatalization. Dorsal [k] and [g]

palatalize to [tf] and [d3] respectively, before suffixes beginning with the vowels [i]

and [e], shown in (22).
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(22) Palatalization in Mwera (Harries 1950:8):

Plain Palatalized

ika -itfila ‘come for, arrive at’
naitfe ‘I came’

dzumuka -dzumutfila  ‘be awake for’

nadzumwitfe ‘I awoke’
twanga twand3zila ‘pound grain for’

natwand3ile ‘I pounded’
dzoga dzodzela ‘bathe for’

nadzodzile ‘I bathed’

In Mwera IDENT-TBCL must be ranked below IDENT-TTCL, and furthermore CV-
COORD-C(Tongue) must be ranked below IDENT-TTCL, since coronals do not show

palatalization. Therefore, the faithful outputs of coronals violate CV-COORD-

C(Tongue), as shown below. Note that for Mwera the velar stops fully palatalize to t/

and d3, unlike in Greek where they palatalized to ¢ and 7, yet CV-COORD-C(Tongue)

is still satisfied. This is because in Mwera the CV-COORD-C(Tongue) landmarks
which must be synchronized are different from those in Greek. From this point
forward I will assume that the CV-COORD-C(Tongue) constraint is satisfied by
individual language outputs and not consider the other potential full palatalization

outcomes for specific consonants.
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Tableau 3 Full palatalization of dorsals in Mwera.

IDENT-TTCL >> CV-COORD-C(Tongue) >> IDENT-TBCL

/twang-ila/ IDENT- CV- IDENT-
‘pound grain for’ | TTCL COORD-C | TBCL
(Tongue)
= a. twandzila *
b. twangila *
/natwangile / IDENT- CV- IDENT-
T pounded’ TTCL COORD- | TBCL
C(Tongue)
a. natwarngike *1 *(2)
b. natwandziAe *1 *
c. natwangile **1 (g, 1)
% d. natwand3zile *(D *

As shown in the tableau above, CV-COORD-C(Tongue) can be violated more than
once if there is more than one sound in a given form where consonants would have to
coordinate gestures with following front vowels, as they do in palatalization. Because
IDENT-TTCL outranks CV-COORD-C(Tongue) and because the latter outranks
IDENT-TBCL, there is no full palatalization of coronal consonants, but only of dorsal
consonants.

The reverse ranking of IDENT-TBCL and IDENT-TTCL with respect to CV-
COORD-C(Tongue) predicts the opposite outcome, namely a grammar where only
coronal consonants show full palatalization. Several languages in my sample fall into
this category, including Apalai (Carib, Brazil), Basque (Basque, Spain), English
(Germanic, USA), Fongbe (Atlantic Creole, Benin and Togo), Karok (Hokan, USA),
Korean (isolate, Korea), Dhivehi (Maldivian, Republic of Maldeves), Marathi,

Nishnaabemwin, and Yimas (Sepik-Ramu, Papua New Guinea) among others (see
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Appendix 2). To take one example, in some dialects of Fongbe, an Atlantic Creole

language spoken in southern areas of Benin and Togo, alveolar stops /t/ and /d/

palatalize to [tf] and [d3] respectively when before the vowel /i/ (Lefebvre and

Brusseau 2002).

(23) Palatalization in Fongbe (Lefebvre and Brusseau 2002):

/6o di/ > [¢ no d3f]
It HAB be.very.good
‘It is very good’

/a i kle/ >  [atfi kle ]
you squeeze lemon
“You squeezed some lemons’
This pattern of palatalization is illustrated in the tableau below.

Tableau 4 Full palatalization of coronals in Fongbe

IDENT-TBCL >> CV-COORD-C(Tongue) >> IDENT-TTCL

/di/ IDENT- | CV- IDENT-
‘be very | TBCL COORD- TTCL
good’ C(Tongue)
a. di *)
b, d3i *
fti/ IDENT- | CV- IDENT-
‘squeeze’ | TBCL COORD- TTCL
C(Tongue)
a. i *)
& b. tfi *
/kikloy | IDENT- | CV- IDENT-
‘big’ TBCL COORD- TTCL
C(Tongue)
@ a. kiklo *
b. tfiklo *|
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The constraints introduced above are articulatorily motivated by taking into
account the articulators and sub-articulators used to execute gestures associated with
particular consonants and vocoids. They are sufficient to provide an explanation of the
full palatalization patterns uncovered by the palatalization survey. To summarize, the
interaction of CV-COORD-C(Tongue) with the two faithfulness constraints IDENT-
TTCL and IDENT-TBCL accounts for the full palatalization patterns. Part of table
4.1, which pertains only to full palatalization, is repeated below, this time including
constraint rankings for each full palatalization pattern.

Table 4.4 Full palatalization patterns and constraint rankings

(patterns 4.1 A, B, C)

Labial Coronal Dorsal
Sec Full Sec Full Sec

Examples and ranking

A X X CV-COORD-C(Tongue) >>
IDENT-TBCL, IDENT-TTCL
Breton, Cypriot and Standard
Modern Greek, Japanese, Maori,
Sanuma

B X IDENT-TBCL >> CV-COORD-
C(Tongue) >>IDENT-TTCL
Apalai, Basque, English, Fongbe,
Karok, Korean, Dhivehi, Marathi,
Nishnaabemwin, Yimas

C X IDENT-TTCL >> CV-COORD-
C(Tongue) >>IDENT-TBCL
Luganda, Nkore-Kiga, Roviana,
Dakota, Somali

In the next section I account for the secondary palatalization patterns of

palatalization in table 4.1.
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4.2.4 Secondary palatalization patterns

The constraint CV-COORD-release, introduced earlier, favors secondary
palatalization, where the onset landmark of the vocalic gesture is aligned with the
release landmark of the preceding consonantal gesture. A markedness constraint
which penalizes segments associated with complex gestures, where there is a
secondary gesture superimposed on the primary gesture, is defined below:

(24) *SUPERIMPOSE

Segments must not be associated with both a primary and a secondary
oral gesture.

*SUPERIMPOSE is violated by secondary palatalization outcomes, since
these segments are associated with a complex gesture, the primary gesture and the
secondary gesture. Full palatalization outcomes do not violate this constraint, as such
outcomes do not have secondary oral gestures.

The patterns of secondary palatalization are more numerous than those of full
palatalization because labial consonants can also show secondary palatalization.
Nevertheless, even here there is an implicational relationship among the three major
places of articulation: labial consonants are dependent on the palatalization of coronal
and dorsal consonants, whether this be full or secondary palatalization. If we consider
secondary palatalization alone, there are five languages in the language sample where
labials and only one other place of articulation show palatalization: labials and
coronals in Bulgarian (Slavic, Bulgaria), Carib (Cariban, Guiana), Mandarin (Sino-
Tibetan, China), and the Gonder dialect of Ambharic (Ethio-Semitic, Ethiopia), and

labials and dorsals in morphological contexts in Polish (Slavic, Poland). However,
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when we consider palatalization in each of these language as a whole, we notice that
the third place of articulation also has palatalization, but that this is full palatalization
(or, as indicated in chapter 2, in the case of Mandarin, dorsal consonants never appear
in palatalizing contexts; therefore, they cannot show any kind of palatalization).

The dependency of secondary labial palatalization on the palatalization of both

coronal and dorsal consonants in a given language can be explained in two ways: (i)

by considering the markedness of secondarily palatalized outputs (e.g. p/, ¥, k), or (ii),

by considering the necessity of the process that leads to secondarily palatalized
outputs (e.g. CV-COORD-release constraints pertaining only to lip gestures, tongue
tip gestures, and tongue body gestures, respectively). Thus, by using the first

explanation one could propose markedness constraints against secondarily palatalized

segments, for example *p’, *¢, *kJ, while by using the second explanation one could

propose coordination constraints pertaining to each of the tongue tip, tongue body and
lips articulators, for example CV-COORD-release([t], etc. In both cases, there would
be a fixed ranking separating labials from coronals and dorsals, to capture the
dependency of labial palatalization. These fixed rankings are illustrated below. I
abbreviate CV-COORD-release as CV-COORD-R.

(25) *pi >> ¢, *kd

(26) CV-COORD-R[k], CV-COORD-R[t] >> CV-COORD-R][p]
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Regardless of which solution we choose, the same results are obtained, with labial
palatalization being dependent on the palatalization of coronals and dorsals®.
Nevertheless, I adopt the markedness solution, because it is more reasonable to expect
that some types of sounds would be more marked than others, while there is no
impetus to coordinate just lips and tongue gestures. Further support for this solution is
discussed below.

I interpret the dependency of labial palatalization on the palatalization of
dorsals and coronals as suggesting that even secondarily palatalized labial consonants
are more marked than secondarily palatalized coronal and dorsal consonants. Spinu
(2007) found in a perceptual study that Romanian speakers are more sensitive (show
greater identification accuracy) to secondarily palatalized labial consonants than to
secondarily palatalized coronal consonants. Although the results of the study did not
reach statistical significance, they do suggest that this increased sensitivity to
secondarily palatalized labials may be due to the fact that such sounds are more
marked. Dorsal consonants were not included in the study because they show full
palatalization in the same contexts. The reasoning that secondarily palatalized labials
are more marked than their coronal and dorsal counterparts is in line with Prince and
Smolensky (1993:202-208). They claim that the Yidin® pattern whereby coronal, but
not labial, consonants have secondary palatalization is due to coronals being less

marked than labials and dorsals (see Paradis and Prunet (1991) for discussions on the

% T have used both types of constraints in OT Soft 2.1 software package (Hayes, Tesar and Zuraw
2003), and there were no differences in predicted patterns.
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unmarked status of coronals). Prince and Smolensky (1993) assume the same for
dorsal consonants, namely that they are more marked than coronals.

However, the palatalization typology established in the present study has
demonstrated that dorsal and coronal consonants both pattern together, and that they
are both better licensors of palatalization than labial consonants are (but see discussion
in section 4.2.6 on secondary palatalization in morpho-phonological contexts, where
the palatalization of dorsal consonants seems to be dependent on the palatalization of
coronal consonants). Furthermore, the cross linguistic evidence that secondarily
palatalized labials are less attested also justifies the claim that such sounds are more
marked than secondarily palatalized coronals and dorsals. Therefore, if the labial
primary place of articulation licenses secondary palatalization so would the coronal
primary place, since the presence of a more marked segment implies the presence of a
less marked one. The marked status of a secondarily palatalized labial in comparison
to a secondarily palatalized coronal or dorsal can be captured by any representation
that makes reference to lips and tongue (lingual) gestures or features, as shown below,
where I indicate the constriction location of the oral articulators for each secondarily
palatalized consonant. [palatal] indicates the secondary tongue body articulation for

each of the consonants.
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(27) Markedness of secondarily palatalized consonants:
[p']

VANEANETAN

[labial] [palatal] [alveolar] [palatal] [dorsal] [palatal]

N/

Lips Tongue Tongue Tongue

To capture the markedness differences in secondary palatalization I propose to

split the *SUPERIMPOSE constraint, which generally bans complex gestures as those

occurring in secondary palatalization, into three separate constraints which ban

complex gestures according to the primary gesture: (i) when the primary gesture is a

labial gesture; (i) when the primary gesture is a tongue tip (coronal) gesture; and (iii),

when the primary gesture is a tongue body (dorsal) gesture. The need for such a

constraint family is motivated by the fact that secondary palatalization targets

consonants at different places of articulation in any given language; therefore,

different classes of secondarily palatalized consonants will be avoided in each

language. The three constraints are given below, where vocoid is assumed to be one

of the palatalization triggers.

(28) *[Lips}

A primary lips gesture must nbave a secondary palatal gesture

superimposed on it.
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(29) *[Tongue tip}
*[TT]j
A primary tongue tip gesture musit have a secondary palatal gesture
superimposed on it.

(30) *[Tongue body}
* [TB]J'

A primary tongue body gesture stunot have a secondary palatal
gesture superimposed on it.
Each of these constraints will be violated by a secondarily palatalized sound whose
primary gesture is a labial, a tongue tip, or a tongue body gesture, respectively (e.g.
[p'] violates *[Lips}, [¢'] violates *[Tongue tip’, and [k'] violates *[tongue body}).
To reflect the fact that secondarily palatalized labials are more marked than
secondarily palatalized coronal and dorsals, I establish the following universal
markedness scale for secondary palatalization, with *[Lips} ranked above *[Tongue
tip} and *[Tongue body}.
(31) Universal markedness scale of secondary palatalization
*[Lips} >> *[Tongue tip}, *[ Tongue body}
Let us first consider languages where consonants at all three major places of
articulation show secondary palatalization, such as Mongolian (Altaic, Mongolia) and

Shilluk (Nilo Saharan, Sudan). In Shilluk, root initial consonants show secondary

palatalization before the glide j (Gilley 1992). Some examples are given below.
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(32) Palatalization in Shilluk (Gilley 1992:25):
bel  ‘millet
amel  ‘stubborn’
del  ‘goat’
ot’em ‘dragonfly’

gek  “Nile lechwe’

s

Ken  ‘horse’

el ‘to trundle’
Tableau 5 illustrates the ranking in a grammar which produces the outcomes as in
Shilluk (4.1 D). If the constraint favoring secondary palatalization, CV-COORD-
release, outranks all other constraints (faithfulness and markedness), then secondary
palatalization will be preferred to any other outcomes. Since fully palatalized
outcomes are never selected as optimal, this means that CV-COORD-C(Tongue) is
low ranked, while the faithfulness constraints IDENT-TTCL and IDENT-TBCL are
ranked highly. For this reason, as well as to simplify the tableaux, I consider only
secondary palatalization outcomes. The only relevant constraints then are CV-

COORD-release (CV-COORD-R) and the markedness constraints which ban

secondary palatal articulations, *[Lips}, *[Tongue tip}, *[ Tongue body].



Tableau 5 (4.1 D) Secondary palatalization of labials, coronals, and dorsals
(Shilluk)

CV-COORD-R >> *[Lips} >> *[Tongue tip}, *[ Tongue body}

/bjel/

‘millet’

CV-COORD-R

*[Lips}

*[TT]j *[TB]j

@ a. bel

*

b. bjel

*|

/djel/
‘goat’

CV-COORD-R

*[Lips}

*[TT]j *[TB]j

a. del

*

b. djel

*|

/kjep/
‘horse’

CV-COORD-R

*[Lips}

*[TT]J' *[TB]j

& a. kj8:n

%

*

b. kjen

In Navajo (Na-Dene, USA) and Turkish (Altaic, Turkey), some coronal and

dorsal consonants show secondary palatalization. To take Turkish as an example,

velar stops k and g show secondary palatalization to k/ and ¢/ before a tautosyllabic

front vowel, and the coronal lateral | also shows secondary palatalization to I in the

same context, as shown below.

(33) Palatalization in Turkish (Kornfilt 1997:484-6):
klese ‘pouch’
gjezegj en ‘planet’
bille ‘even’

Grammars of languages such as Turkish ( the pattern in 4.1 H), must rank *[Lips}
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above CV-COORD-release, since there is no secondary palatalization of labials, while
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the other two markedness constraints militating against secondary palatalization rank
below CV-COORD-release, as shown in Tableau 6.

Tableau 6 (4.1 H) Secondary palatalization of coronals and dorsals
(Turkish)

*[Lips} >> CV-COORD-R >> *[TTY}, *[TB}

/bile/ “[Lipsp | CV- “[TT} | *[TB}
‘even’ COORD-R |

a. Dbile **1 (b, 1) :

=b. bille *(b) *

c. Dblille *1 :

/kese/ “[Lipsp | CV- *[TT} | *[TBY
‘pouch’ COORD-R :

a. kese **| (K, s) :

= b. klese *(s) .

In the above tableau, candidate (b) for the word ‘even’ is selected as optimal, with
secondary palatalization of the lateral and no palatalization of the labial. The other

candidates are ruled out either because they incur violations of the higher ranked

*[Lips} (c), or because they incur more violations of CV-COORD-release (a). A

candidate such as *[k'es’e] for the word meaning ‘pouch’, where both the coronal and

the dorsal show secondary palatalization, is not selected as optimal because of another
constraint pertaining to the manner of articulation of the coronal [s], as palatalization
is restricted to the coronal lateral liquid. To avoid unnecessary complications of the
tableaux I leave out discussion of such constraints, although as I mentioned before,
constraints pertaining to constriction degree also play a significant role in the

grammars of individual languages (e.g. earlier discussion of Nupe).
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I now turn to the pattern in (4.1 I), with secondary palatalization of coronals
alone, as occurs in Watjarri, a Pama-Nyungan language of Australia. In Watjarri,
dental consonants show secondary palatalization before /i/:

(34) Palatalization in Watjarri (Douglas, 1981):

/jamati/ [jamati] ‘a person’

/tina/ [t'ina] “foot

This pattern of palatalization results from a grammar which ranks *[TT} below CV-

COORD-release, while *[Lips} and *[TB} are ranked above CV-COORD-release,

since dorsals and labials do not show secondary palatalization.

Tableau 7. (4.11). Secondary palatalization of coronals
(Watjarri)

*[Lips} >> *[TB} >> CV-COORD-release >> *[TTP

/pika/ *[Lips} | *[TB} | CV-COORD-R | *[TT}
‘sore’

< a. pika *

b. pika *!

/tina/ *[Lips} | *[TB} | CV-COORD-R | *#[TT}
‘foot’

a. tina *!

& b. tina *
/-ki/ *[Lips} | *[TB} | CV-COORD-R | *[TT}
nominalizer

suffix

Fa. -ki Y

b. -Ki *1

The pattern which allows for only secondary palatalization of dorsals, in (4.1

J), is obtained by having a mirror image ranking of the constraints pertaining to dorsal
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consonants, namely *[TBY is ranked below CV-COORD-release and *[TTY} is ranked

above it, as shown in Tableau 8. In Kayardild, an Australian language of Australia,
velars /k/ and /1/ show secondary palatalization before /i/, and no other consonants
show any type of palatalization. Some examples are provided below (Evans 1995).
(35) Palatalization in Kayardild (Evans 1995):

[kji;ant] ‘clap on water’

['g'imei] ‘night’

[papai] ‘spirit’ (no palatalization before /a/)

[wakat] ‘sister’

Tableau 8 (4.1 J). Secondary palatalization of dorsals
(Kayardild)

*[Lips} >> *[TT} >> CV-COORD-release >> *[TB}

/pijarp/ *[Lipsf | *[TT} | CV-COORD-R | *[TB}
‘dugong’
@ a. 'bidarp *
b. 'Vidarp *1
/patinta/ *[Lipsf | *[TT} | CV-COORD-R | *[TB}
‘carrying’
& a. badind *
b. bad'ind *1
/yimei/ *[Lips} | *[TT} | CV-COORD-R | *[TB}
‘night’

a. gimei *!

=b. nimei *

" In this tableau notice that phonemic /p/ and /t/ are realized as voiced unless they are word-final and
there is no vowel phoneme following (/pijarp/ = ['bidarp], vs. /patinta/ = [badind]).
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In summary, grammars which allow only secondary palatalization are crucially
determined by the ranking of CV-COORD-release with respect to the markedness

constraints that ban secondary palatal articulations at different places of articulation

(e.g. *[Lips}). The universal markedness hierarchy which states that secondarily

palatalized labials are more marked than both secondarily palatalized coronals and
dorsals is responsible for the dependency of palatalized labials on the palatalization of
coronals and dorsals. The table below summarizes the secondary palatalization
patterns from table 4.1, indicating the relevant constraint rankings.

Table 4.5 Secondary palatalization patterns

Labial Coronal Dorsal
Sec Full Sec Full Sec

Examples

D X X X CV-COORD-R >> *[Lips} >>
*[TTY, *[TBY
Shilluk, Mongolian.

H X X *[Lips} >> CV-COORD-R>>
*[TTY, *[TBY.
Eastern Ojibwa, Navajo, Turkish.

I X *[Lips} >> *[TB} >>
CV-COORD-R >> *[TT}
Mangap Mbula, Hungarian, Tiwa,
Watjarri.

J X *[Lips} >> *[TT} >>
CV-COORD-R >> *[TBY}
Ejagham, Kayardild, Koromfe,
Limlingan, Sirionc;, So

Before turning to the discussion of mixed palatalization patterns, I present an
additional ranking which places all of the faithfulness and markedness constraints

discussed above at the top of the hierarchy, and places the CV-COORD constraints at
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the bottom. This ranking would predict no palatalization, as illustrated below. Thus
CV-COORD-C(Tongue) and CV-COORD-release, which drive palatalization, are
violated in favor of faithful realization of both consonants articulated with the lips as
well as those articulated with the tongue tip or the tongue body. For simplicity I group
the three markedness constraints under the general *SUPERIMPOSE constraint. This
ranking is present in many of the languages in my sample where there is no
palatalization, such as Babungo (Bantu, Cameroon), Noon (Cangin, Senegal), Djingili
(West Barkly, Australia), Molikese (Ponapeic-Trukic, Micronesia), Mundari (Munda,
India), and many others.

Tableau 9 No palatalization.

IDENT-TTCL, IDENT-TBCL, *SUPERIMPOSE >>
CV-COORD-C(Tongue), CV-COORD-R

/pi/ | IDENT- | IDENT- | *SUPERIMPOSE | CV-COORD- | CV-
TTCL : TBCL : C(Tongue)  COORD-R
“a. pi i : : *
b pi i i ! |
/ti/ IDENT- | IDENT- | *SUPERIMPOSE | CV-COORD- | CV-
TTCL | TBCL ! C(Tongue) i COORD-R
“a. ti ! ! * ; *
b. 0 | | * N
¢ gi | " 5 I
/ki/ | IDENT- ! IDENT- ! *SUPERIMPOSE | CV-COORD- | CV-
TTCL ' TBCL ! C(Tongue) i COORD-R
<a. ki ! ; * ; *
b. ki | | *! * j
e 4i o I

In the next section I discuss the patterns which show both full and secondary
palatalization in the same language. These patterns are derived by intersecting the

types of constraint rankings discussed above for full and secondary palatalization
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patterns. In this section I also motivate the split of the full palatalization constraint

into CV-COORD-C(Lips) and CV-COORD-C(Tongue).

4.2.5 Mixed full/secondary palatalization patterns

Of the possible patterns which combine full and secondary palatalization in a
single language, but which do not mix both types of palatalization at a single place of
articulation, only one is attested among the languages in my sample: Bulgarian
(Slavic, Bulgaria), which shows secondary palatalization of labial and coronal
consonants, and full palatalization of dorsal consonants (pattern 4.1 G) As stated
earlier, I suspect that this is an accidental gap in my language sample’'. In fact, there
are languages outside of my sample which show some of the predicted patterns. For
example Chaha (Ethio-Semitic, Ethiopia) shows the pattern in (4.1 L) (Leslau 1964,
1979, Rose 1994, 1997, Banksira 2000). This language was not included in the
sample because another Ethio-Semitic language, Amharic, was included. The
exclusion was intentional, to insure a balanced language sample, but it created an
accidental gap in the pattern. Nevertheless, the pattern is predicted to occur based on
the generalizations revealed by the language sample.

As stated previously, the mixed patterns of palatalization which show
secondary palatalization of labial consonants motivate the split of the full

palatalization constraint into CV-COORD-C(Lips) and CV-COORD-C(Tongue). In a

! Another possible explanation could be that gestural coordination patterns might be skewed either
toward full palatalization or toward secondary palatalization in a given language, meaning that
languages prefer either full or secondary palatalization overall. Nevertheless, such an explanation
quickly falls apart when considering the number of languages which have both full and secondary
palatalization at the same place of articulation, leaving the accidental gap explanation as the best
alternative.
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language where all consonants show secondary palatalization, the necessity for the

split is not evident, as this pattern can be obtained from ranking a single general CV-

COORD-center constraint below CV-COORD-release, and CV-COORD-release

above *[Lips} (the faithfulness constraints IDENT-TTCL and IDENT-TBCL are also

ranked highly). This is shown in the tableau below.

Tableau 1Q Secondary palatalization with a single CV-COORD-center constraint

CV-COORD-center, *[Lips]

IDENT-TTCL, IDENT-TBCL >> CV-COORD-R >>

/pi/ IDENT- | IDENT- | CV- CV- ' *[Lips]
TICL | TBCL | COORD-R | COORD-C '

a. pi | * * ;

b. Pi [pi] *

& c. pli ! * .

i/ IDENT- | IDENT- | CV- CV- | *[Lips}
TTCL i TBCL | COORD-R | COORD-C !

a. ti | * * |

& b. ti *

c. tfi *! : * :

/ki/ IDENT- | IDENT- | CV- CV- ' *[Lips]
TICL  {TBCL | COORD-R | COORD-C '

a. ki | * * '

& b. ki *

c. tfi *! *

However, having a single CV-COORD-center constraint would not allow for

secondary palatalization of labial consonants if only labials and one other place of

articulation show secondary palatalization, while the other place of articulation shows

full palatalization, as is the case in Bulgarian. In Bulgarian, pattern (4.1 G), there is

secondary palatalization of labials and coronals, and full palatalization of dorsals.
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Dorsal consonants /g/, /k/, and /x/ are always realized as [3], [c] and [¢] before front

vowels, and labial and coronal consonants show secondary palatalization in these

contexts (Scatton 1984). Some examples are provided below.

(37) Palatalization in Bulgarian (Scatton 1984):

No palatalization Palatalization

[kn'igo] ‘book’ [kn'ifi] ‘books’

[m'arks] ‘stamp’ [m'arci] ‘stamps’

[tfex] ‘Czech’ (noun) [t['eci] ‘Czechs’
[p'atiifto] ‘roads’
[bicfe] ‘you were’

Therefore, in a grammar like that of Bulgarian the single CV-COORD-center

constraint would need to be ranked aboveCV-COORD-release to allow for the full

palatalization of dorsals:

/m'arki/ ] CV-COORD | CV-COORD | IDENT-TBCL
‘stamps’ -center -release ;

a. m'arki * *

b. m'ark’i *|

@ c. m'arci * *

At the same time, CV-COORD-center would need to be ranked belowCV-COORD-

release to allow for secondary palatalization of labial consonants:

/befe/ CV-COORD | CV-COORD | #[Lips}
‘you were’ -release -center !

a. befe * *

b. Befe [befe] *|

& ¢. blefe * *
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Recall that with a high ranked CV-COORD-center constraint plain labial consonants
are always selected as optimal, because they are the result of overlap and thus satisfy

CV-COORD-center, as illustrated below:

/befe/ CV-COORD | CV-COORD | #[Lips}
‘you were’ -center -release |

a. befe * *

& b. Befe [befe] * :

® c. blefe *| T

Therefore, the pattern in Bulgarian motivates the split of the CV-COORD-
center constraint into the two constraints introduced earlier, CV-COORD-center(Lips)
and CV-COORD-center(Tongue). When secondary palatalization of labials occurs,
CV-COORD-C(Lips) is always low ranked, below CV-COORD-release. When it
does not occur, CV-COORD-C(Lips) is high ranked. I include CV-COORD-C(Lips)
in the tableau below to illustrate the pattern in Bulgarian, but I omit it from subsequent
tableaux where there is labial secondary palatalization, since its low ranking can be
assumed.

The palatalization pattern in Bulgarian is thus modeled by ranking CV-
COORD-C(Tongue) above IDENT-TBCL, as dorsals show full palatalization, and by
also ranking CV-COORD-release highly, since the other two places of articulation
show secondary palatalization. As discussed in the previous paragraph, CV-COORD-
C(Lips) ranks below CV-COORD-release, because labials show secondary
palatalization. The markedness constraints against secondary palatalization are ranked

at the bottom. A basic ranking is shown below, where I include two faithful outputs of
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the labial for the word meaning ‘you were’, one resulting from no overlap (be’je) and

one resulting from overlap (Béje).

Tableau 11 (4.1 G). Secondary palatalization of labials and coronals,
full palatalization of dorsals (Bulgarian).

IDENT-TTCL >> CV-COORD-C(Tongue) >> IDENT-TBCL, CV-COORD-R >>

CV-COORD-C(Lips), *[Lips]j

/befe/ IDENT- | CV- IDENT- | CV-
‘you were’ TTCL COORD- TBCL : COORD-
C(Tongue) 'R
a. befe Lok
b. Befe [befe] *|
@c. blefe
d.  dzefe o
/patifto/ IDENT- | CV- IDENT- | CV-
‘roads’ TTCL COORD- TBCL | COORD-
C(Tongue)
a. plotifto *
=b. p'otifto *
c. patfifto * :
/m'arki/ IDENT- | CV- ; CV- | *[Lips}
‘stamps’ TTCL COORD- TBCL | COORD- | COORD-
C(Tongue) |
a. m'arki *|
b. m'arkli *|
@ ¢c. m'arci

The patterns in (4.1 E and F), and (41 K and L), for which I do not have

representative languages in my sample but which are expected, are illustrated in the

tableaux below. For pattern (4.1 L) I use Chaha, from outside the language sample.

To derive the pattern in (4.1 E), with secondary palatalization of labials and

full palatalization of dorsals and coronals, CV-COORD-C(Tongue) ranks above CV-
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COORD-release, IDENT-TTCL and IDENT-TBCL. As labials do show secondary

palatalization, *[Lips} and the other markedness constraints mitigating against

secondary palatalization are ranked at the bottom.

Tableau 12 (4.1 E) Secondary palatalization of labials,
full palatalization of coronals and dorsals

CV-COORD-C(Tongue) >> IDENT-TBCL, IDENT-TTCL, CV-COORD-R >>

*[Lips}
Ipi/ CV-COORD- | IDENT- | IDENT- | CV- *[Lips}
C(Tongue) TTCL  TBCL : COORD-R
a. pi ' '
=b. pi
c. tfi
1t/ CV-COORD-
C(Tongue)
a. ti *1
b. i *!
&c. tfi
/ki/ CV-COORD-
C(Tongue)
a. ki *1
b. Ki *1
& c. tfi

The palatalization pattern in (4.1 F), where there is secondary palatalization of

labials and dorsals and full palatalization of coronals’?, suggests that IDENT-TBCL

" This is the pattern of Japanese mimetic (sound-symbolic) palatalization which targets the rightmost
non-I coronal segment, which undergoes full palatalization. If no such segment is present, then the
leftmost dorsal or labial segment is secondarily palatalized (Mester and It6 1989). Examples:

dosa dofa-dofa ‘in large amounts’
toko ‘trotting’ tfoko-tfoko ‘childish small steps’
poko  ‘up and down movement’ p'oko-p'oko “flip-flop, jumping around imprudently’

koro Koro-kloro ‘look around indeterminately’
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ranks above CV-COORD-C(Tongue), and that in turn CV-COORD-C(Tongue) ranks

above IDENT-TTCL and CV-COORD-release. Furthermore, CV-COORD-release

ranks above the *[Lips} and *[TBY, as labials and dorsals show secondary

palatalization.

Tableau 13 (4.1 F). Secondary palatalization of labials and dorsals,
full palatalization of coronals.

IDENT-TBCL >> CV-COORD-C(Tongue) >> IDENT-TTCL , CV-COORD-R >>

*[Lips} >> *[TB}

/pi/ IDENT- | CV-COORD- | IDENT- | CV- *[TB}
TBCL | C(Tongue) TTCL . COORD-R

a. pi ! *|

“b. pi

c. tfi ! *

/ti/ IDENT- | CV-COORD- | IDENT- | CV- *
TBCL | C(Tongue) |

a. ti *1

b. ti *!

&c. tfi

/ki/ IDENT- | CV-COORD-
TBCL | C(Tongue)

a. ki *

= b. ki *

c. tfi *1

The last two patterns in table 4.1, with secondary palatalization of coronals and

full palatalization of dorsals (4.1 K) and its opposite, secondary palatalization of

dorsals and full palatalization of coronals (4.1 L) involve the reverse ranking of the

constraints. Thus, for (4.1 K), illustrated in Tableau 14, IDENT-TTCL ranks above

CV-COORD-C(Tongue), while *[TBY} ranks above CV-COORD-release. The reverse
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is true for (4.1 L), illustrated in Tableau 15 for Chaha. Because labial consonants do

not show secondary palatalization in these two language types, *[Lips} must be

ranked above CV-COORD-release. In the same vein, CV-COORD-C(Lips) can be
ranked at the top of the hierarchy, since a faithful surface representation (e.g. [pi]) will
always be selected as the optimal candidate with this ranking. To keep the tableaux
simpler, I omit the CV-COORD-C(Lips) constraint.

Tableau 14 (4.1 K). Secondary palatalization of coronals,
full palatalization of dorsals

IDENT-TTCL, *[Lips} >> CV-COORD-C(Tongue) >>
IDENT-TBCL, CV-COORD-R >> *[TT}

Ipi/ IDENT- | #[Lips} | CV- IDENT- | CV- *[TT}
TTCL COORD- | TBCL : COORD-
C(Tongue) 'R
“a. pi i L
c. pii L
/ti/ IDENT- | #[Lips} | CV- IDENT- : CV- #[TT}
TTCL COORD- | TBCL : COORD-
! C(Tongue) 'R
a. ti ! * ! *1
&b. ti j * i *
c. tfi ¥ *
/ki/ IDENT- | *[Lips} | CV- IDENT- | CV- *[TTY
TTCL | COORD- | TBCL : COORD-
: C(Tongue) ' R
a. ki : *| ; *
b. Ki *1
@ c. tfi ' . *

As stated earlier, although not attested in the languages in my sample, but
predicted based on the generalizations, pattern (4.1 L) is found in Chaha, where

alveolar consonants fully palatalize to palato-alveolars, and velar consonants acquire
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secondary palatalization (Leslau 1964, 1979, Rose 1994, 1997 Banksira 2000). Labial

consonants do not palatalize. Some examples are given below, where the

palatalization trigger is the —i suffix of the 2sg feminine imperative, absorbed as a

result of palatalization. When the final consonant is labial, the suffix combines with

the final vowel of the stem, so with the verb [nizaf}], the vowel /o/ is fronted to [e].

[£] is epenthetic.

(38) Palatalization in Chaha (Rose 1994:104)

2sg masc 2sg fem
kift kiftf
nikis niki|
dirg dirg
firex firex!
nizaf} nizefd

‘open!’

‘bite!”

‘hit!”

‘be patient!’

‘be flexible!” (vowel fronting)
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Tableau 15 (4.1 L). Secondary palatalization of dorsals,
full palatalization of coronals
(Chaha)

IDENT-TBCL, *[Lips} >> CV-COORD-C(Tongue) >>
IDENT-TTCL, CV-COORD-R >> *[TBY}

/nzoB-i/ IDENT- | *[Lips} | CV- IDENT- | CV-
‘be TBCL ! COORD- | TTCL | COORD-
flexible!’ C(Tongue) '
Fa.
nizef
b. nizef’ .
/kft-i/ IDENT- | #[Lips} | CV-
‘open!’ TBCL | COORD-
! C(Tongue)
a. kift *|
b. kifd *!
& c. kiftf |
/drg-i/ IDENT- | #[Lips} | CV-
‘hit!” TBCL | COORD- |
C(Tongue) ' R
a. dirg * | *
@b. dirg *
c. dirdz *!

To conclude, the five patterns which show both full and secondary
palatalization are modeled by different ranking permutations of the constraints
proposed in this chapter. These patterns are summarized in the table below, with the

relevant constraint rankings indicated.
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Table 4.6 Mixed palatalization patterns

Labial

Coronal

Dorsal

Sec

Full

Sec

Full

Sec

Relevant Rankings and Examples

E X

X

X

CV-COORD-C(Tongue) >>
IDENT-TBCL, IDENT-TTCL,
CV-COORD-R >> *[Lips}
n/a in sample

IDENT-TBCL >>
CV-COORD-C(Tongue) >>
IDENT-TTCL , CV-COORD-R >>
*[LipsY

n/a in sample

IDENT-TTCL >> CV-COORD-
C(Tongue) >> IDENT-TBCL,

CV-COORD-R >> *[Lips}
Bulgarian

IDENT-TTCL, *[Lips} >>
CV-COORD-C(Tongue) >>
IDENT-TBCL, CV-COORD-R

n/a in sample

IDENT-TBCL, *[Lips} >>
CV-COORD-C(Tongue) >>
IDENT-TTCL, CV-COORD-R

n/a in sample
but attested in Chaha

The types of palatalization patterns presented in this section can all be

expected, and predicted, by referring to the articulators used to produce the sounds

involved in palatalization, the lips and the tongue. The OT approach is a

straightforward method of modeling these patterns, but the crucial generalizations are

captured by grounding the OT constraints in the physical properties of the speech

articulators and considering the limits of gestural coordination (see also Kochetov

2002, Gafos 2002, Davidson 2004, Adler 2006 among others who have used OT and

various models of Articulatory Phonology). OT shows how different palatalization

patterns are obtained from grammars which differ in the ranking of the same set of
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universal constraints — in the case at hand, constraints which encode information
about the gestural properties of sounds and gestural coordination. In the next section I
provide a brief discussion of one aspect of palatalization targets which is linked to

more than the properties of adjacent gestures: morphological vs. phonological context.

4.2.6 Morpho-phonological vs. phonological palatalization contexts

In Chapter 2, palatalization patterns were identified according to morpho-
phonological (e.g. before —i suffix, or root-initially before -i) vs. purely phonological
(e.g. before any —i) contexts. For full palatalization the context does not make a
difference, as coronal and dorsal consonants show full palatalization independently or
together in either context, and labial consonants never show full palatalization.
However, the situation is slightly different for secondary palatalization. As
summarized in (8) earlier in this chapter, dorsal consonants can show secondary
palatalization independently only in phonological contexts. I did not find independent
cases of dorsal secondary palatalization in morpho-phonological contexts. In such
contexts, dorsal secondary palatalization appears to be dependent on the palatalization
of coronal consonants (whether coronals palatalize fully or secondarily in the same
context as the dorsals). There seems to be an implicational relationship such that if
dorsals show secondary palatalization in a morpho-phonological context, then
coronals will also show some kind of palatalization in that same context: dorsal >
coronal

This implicational relationship is somewhat unexpected since there are very

few differences overall when it comes to coronal and dorsal palatalization. Of course,
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it is possible that this is a false generalization, representing an accidental gap, and that
there are languages attested where the only consonants that show palatalization are
dorsals, and they show secondary palatalization in morpho-phonological contexts.
However, I believe that this is not the case, and that there is an explanation for the
pattern.

There are only six languages/dialects where dorsal consonants show secondary
palatalization only in morpho-phonological contexts, and eighteen languages/dialects
where dorsals show secondary palatalization in purely phonological contexts (see
Table 1 of Appendix 2). In contrast, there are nine languages/dialects where dorsals
show full morpho-phonological palatalization, and 15 languages/dialects where
dorsals show full phonological palatalization. This is summarized in the table below.

Table 4.7 Dorsal palatalization (summary)

Morpho-phonological | Phonological | Total Full/Sec
Full 9 15 24
Secondary 6 18 24
Total
MP/P 15 33

The above table indicates that when comparing full with secondary
palatalization regardless of context there is no difference (24 full to 24 secondary).
However, the table also shows that overall, dorsal consonants are more likely to
palatalize in phonological contexts (33 to 15). I put forward the hypothesis that the
prevalence of dorsal—velar—palatalization in phonological contexts is closely

connected to the fact that velar consonants and the palatalization triggers are both
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articulated with the same subarticulator, the tongue body, leading to the well attested
process of velar fronting, and this would happen regardless of the morphological
source of the palatalizing trigger (e.g. any i or a suffix —i). As a result, there will be
more cases of phonological velar palatalization than of morphological palatalization.

Within phonological contexts whether the outcome is full or secondary
palatalization does not seem skewed one way or another (15 to 18), but within
morphological contexts there seems to be a tendency for velars to show full
palatalization (9 to 6)”°. Table 4.8 provides the typical reported outcomes of the
palatalization of velars K and g.

Table 4.8 Typical velar palatalization outcomes (see Appendix 5)

Morpho- Phonological | Morpho- Phonological
phonological phonological
k g
Full tf (5) tf (®) dz (4) dz (4)
c (@) c @ 3 (M )
Secondary [ i (3) K (12) g (2) g (11

™ An additional factor—transcription—may play a role in distinguishing between velar secondary
palatalization and velar full palatalization to a palatal stop (as opposed to a palato-alveolar affricate).
Fronted velars are sometimes transcribed as palatal stops, and other times as secondarily palatalized
velars, and it is possible that some of these are transcribed incorrectly, given that [k/] and [c], and [g]
and [3] are very similar. Recall from chapter 2 that even for English there is not a consensus on the
exact outcome of velar palatalization. There is general agreement that velars are fronted before front
vocoids, as in the pronunciation of coopvs. keep However, Mielke (2006) transcribes these fronted
velars as palatal stops [c] and [}], which would qualify as full palatalization, since there is a shift in the
constriction location. Cavar (2004) transcribes secondary palatalization of Polish velars with palatal
stop symbols, while Szpyra-Koztowska (1995) transcribes them with secondary articulation; both
authors refer to it as secondary palatalization. The transcription issue does not come into play when the
velars palatalize to palato-alveolar affricates such as tf'and d3, as these are perceptually further apart
from both palatal stops and secondarily palatalized velars. Guion (1998) argues that velars followed by
front vowels are acoustically and perceptually similar to palato-alveolars. However, intuitively it seems
that there is a greater distinction between a palato-alveolar affricate and a velar stop then between a
secondarily palatalized velar and a palatal stop.
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The palatalization outcomes above support the claim that full palatalization is

preferred within morpho-phonological contexts, particularly full palatalization to

palato-alveolar affricates: five instances of k = tf; and four instances of g 2 d3. For

both k and g there is one instance of a palatal stop outcome in a morpho-phonological
context. On the other hand, there are more instances of secondary palatalization in

phonological contexts than there are in morphological contexts, twelve instances of

[K'] and eleven instances of [g']. This suggests that secondary palatalization of velars

will typically occur in phonological contexts, offering a partial explanation of the
generalization that there are no independent cases of dorsal secondary palatalization in
morpho-phonological contexts. There are just fewer potential such cases, since
secondary palatalization of dorsals is primarily phonological, and furthermore because
morphological palatalization may often be subsumed by phonological palatalization
(due to velar fronting regardless of morphological status of trigger 1).

The other side of the explanation comes from looking at the six languages
where there is secondary palatalization in morpho-phonological contexts. In each of
these languages, all consonants are affected in the respective morpho-phonological
contexts. This is compatible with Bhat (1978) who found that secondary palatalization
usually affects consonants at all places of articulation, although I have found that it
also can affect coronal consonants alone. It seems then that the palatalization becomes
an expression of the particular morphological information, regardless of the place of
articulation of the consonant. Therefore, all consonants are going to show some type

of palatalization in these contexts.
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For example in Shilluk, all root initial consonants show secondary
palatalization before the palatal glide [j]. As discussed in depth in chapter 3, in
Moldavian and Standard Romanian, all consonants are affected by —i suffixes (they

either assibilate or fully palatalize). Velar consonants /k/ and /g/ are fully palatalized

before —i and —e initial suffixes (to [{] and [3] in Moldavian, and to [t{] and [d3] in

SR), while in purely phonological contexts the same consonants show secondary
palatalization. Similarly, in Polish all consonants show palatalization before a suffix
that begins with a front vowel: coronals show full palatalization, labials show

secondary palatalization, and dorsals show secondary palatalization before surface [i]

and [e], and full palatalization before surface [i] and [¢] (Cavar 2004). In Yagua a

morpheme or word-final palatal glide triggers secondary palatalization on a following
consonant regardless of its place of articulation (Payne and Payne 1990). Finally, in
Zoque dorsals and labials show secondary palatalization, while coronals show full
palatalization in the same contexts (Sagey 1986).

To sum up, there are two reasons why dorsal consonants do not seem to show
secondary palatalization in morpho-phonological contexts independently. First, there
is a general tendency for secondary palatalization of dorsals to occur in phonological
contexts. And second, morpho-phonological palatalization typically affects all
consonants in the languages where dorsal consonants are also affected. The
combination of these two factors provide an explanation for the dependency of dorsal
secondary palatalization on the palatalization of coronals in morpho-phonological

contexts.
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4.3 Conclusion

In this chapter I presented my proposal for accounting for the patterns of full and
secondary palatalization revealed by the typological study. By adopting the
framework of Articulatory Phonology (Browman and Goldstein 1986 et seq. among
others) and making some stronger assumptions about the organization of gestures
according to the primary articulator (tongue vs. lips), and by extending the notion of
gestural blending to apply to tongue gestures in general, the analysis presented here
captures the fundamentals of palatalization. The main contribution of this general
study regarding the palatalization of labials, or rather its lack thereof when it comes to
full palatalization, is straightforwardly predicted by referencing the coordination of
tongue and lip gestures. Full palatalization is the result of gestural blending resulting
from large temporal overlap of tongue gestures, while secondary palatalization is the
result of minimal temporal overlap of tongue or lip/tongue gestures. Therefore, the
behavior of the labials is expected.

I have shown that the various attested and predicted palatalization patterns can
be modeled by using OT constraints which reference the gestural properties of
palatalization triggers and targets and their coordination. These patterns are modeled
by the ranking of the constraints which drive palatalization, CV-COORD-C(Tongue)
(full palatalization) and CV-COORD-release (secondary palatalization) with respect to
faithfulness constraints prohibiting changes in the constriction location of a gesture

(IDENT-TTCL, IDENT-TBCL) or in superimposing a secondary palatal gesture onto

a primary gesture (*SUPERIMPOSE and its three members, *[Lips}, etc.). For those

languages where there is both full and secondary palatalization at the same place of
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articulation (cf. Table 4.2) there are additional constraints pertaining to factors such as
constriction degree, which can account for the patterns.

With regard to the difference in palatalization patterns between morph-
phonological and phonological contexts, I have suggested a possible explanation
which is based on the findings of the typological study: dorsal consonants simply
prefer to have (secondary) palatalization in phonological contexts, and they show
secondary palatalization in morphological contexts when all other consonants
palatalize as well. In the next chapter I turn to the discussion of palatalization triggers.
I show that here, too, the gestural properties of the triggers are responsible for the
implicational trigger hierarchies, just as the gestural properties of the targets were for

the implicational target hierarchies.



CHAPTER 5

ANALYSIS OF PALATALIZATION TRIGGERS

In this chapter | address the issuas@unding palatalization triggers. As is
the case with palatalization targets, | praptsat a gestural account is best for
explaining the trigger patterns. For easeedérence, the generalizations regarding
these patterns are repeated below.

(1) Palatalization patterns (Triggers)

(@)

the best palatalization triggersedrigh front vowels, particularly
o implicational hierarchyif lower front voweldrigger palatalization
then so do higher front vowels.
o implicational hierarchyif high central/back vowels trigger
palatalization, then sdo high front vowels.
o high back vowels trigger paldization only on coronal consonants.
o0 palatalization triggers typicallipllow the target (regressive
palatalization)
o palatalization triggers are typically maintained if they are vowels; a
palatal glide trigger may be deleted.
The chapter is organized as follows. skttion 5.1 | diagss the distinction
between the two seemingly ideral palatalization triggers,andj, since they do not
behave identically in conditioning palatadtion. | provide evidence that language-

specific articulatordifferences betweeinandj may be responsible for their

266



267

asymmetric behavior. In section 5.2 I present an analysis of the implicational
relationships established among palatalization triggers using gesturally based
constraints similar to those introduced in chapter 4. Sections 5.3 and 5.4 address the
position of the palatalizing trigger, particularly when this precedes the target, and the
“fate” of the trigger, which sometimes creates opacity effects, respectively. Section

5.5 provides conclusions.

5.1 Distinguishing between and |

As previously discussed, the best trigger of palatalization is the high front
vowel i, followed closely by the glide j and other front vowels like e. Front vowels i
and e are triggers more often than the palatal glide j (50 languages have i, 25
languages have e, 19 languages have j), but while there are languages in which only
the palatal glide triggers palatalization, there are no languages in which only the mid
front vowel e triggers palatalization. This is predicted by the implicational
relationships presented in (1). In Chapter 2 I raised the issue of why the palatal glide j
is not a palatalization trigger in all of the languages where it is present and in which i
does trigger palatalization (50 languages in the palatalization sample have j in their
inventory, and in only 19 the glide is a trigger). Here I discuss the possibility that the
difference between i and j in their ability to condition palatalization often results from
differences in the gestural properties of i and ; in different languages.

In Browman and Goldstein’s (1986 et seq.) terms, front vowels are produced
with the tongue body at the constriction location (CL) [palatal] but have varying

degrees of constriction depending on height. High vowels are also produced with the
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tongue body, having a constriction degree (CD) [narrow]. Thus, the best triggers of
palatalization, i and j, being both front and high, have the features [palatal, narrow].
Browman and Goldstein hypothesize that what distinguishes i from j is their stiffness
(duration that it takes for the articulator to reach its target). They suspect that there is
a greater level of stiffness for a j gesture than for a i gesture, though this is not
completely worked out in their proposal (Browman and Goldstein 1989:229). The
traditional assumption of generative phonology that glides and vowels primarily differ
due to syllable position has not been adopted in AP to my knowledge. In fact, Padgett
(to appear) presents evidence that such a phonological distinction is unnecessary, and
that glides and vowels differ in constriction degree”. In more recent AP literature
there have been proposals for gestural differences due to syllable position effects, but
these studies have looked primarily at positional variants (e.g. light vs. dark in
English; Browman and Goldstein 1995, 2000, Gick 2003, Kochetov 2006).

The main articulatory features for the triggers are summarized below,

following Browman and Goldstein (1986 et seq.), and Kochetov (2002). I give [u] as
representative of the high non-palatal triggers, including [4, i], and [e] as
representative of other non-high palatal vowels, such as [€, ®]. To distinguish

between the characteristics of i and j I indicate stiffer for j, to indicate that j is stiffer

than i.
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Table 5.1 Palatalization triggers

Main oral articulator | Constriction Location (CL) and
Constriction Degree (CD)
i | Tongue body [palatal, narrow]
j | Tongue body [palatal, narrow] stiffer
e | Tongue body [palatal, mid]
u | Tongue body [velar, narrow]

The triggers [i, j, €] all share the constriction location [palatal], and the high
vocoids [1, J, u] have the constriction degree [narrow]. The best triggers, [i, j] have
both of these attributes, [palatal, narrow], which implies that if both [i] and [j] are in a
language where palatalization occurs they both should trigger palatalization.
Nevertheless, this is not always the case, as discussed in chapter 2: six languages do
not have i as a palatalization trigger, even though this is part of their sound inventory.
In five of these there are no other vowel triggers, but rather the palatal glide alone is a
trigger (English, Hungarian, Shilluk, Yagua, Zoque). In the sixth language,
Mongolian, the trigger is a preceding ai-diphthong. Furthermore, in several of these
languages there are additional factors which can provide a simple explanation for the
lack of palatalization by i. For example in English, palatalization before ; is not
obligatory, but rather arises during casual or fast speech, and in Shilluk the vowel i is
characterized as the most unstable vowel (Gilley 1992). In Yagua and Zoque the
palatal glide can precede the trigger, and in both languages secondary palatalization
has also been analyzed as metathesis rather than palatalization (Payne and Payne 1992

for Yagua, and Hume 2002 for Zoque, although Sagey 1986 analyzes the Zoque case
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as palatalization)’*. Clearly, there must be additional factors which determine whether
i and j will both trigger palatalization in the same language, besides the mere presence
of i and j in the sound inventory of that language.

As it turns out, the search for what exactly distinguishes i from j is ongoing,
and it is unlikely to result in a single characterization of i vs. j in all languages’. Hall,

Hamann and Zygis (2004) propose a hierarchy of assibilation (t= ts), not

palatalization (t-> tf) whereby if i triggers assibilation, then so will j, making ; the best

assibilation trigger, and for the most part they find this to be cross-linguistically
verified, at least for the assibilation of ¢ and d (in their sample of 45 languages). Cases
which do not follow the hierarchy require an explanation, and this is provided by
exploring differences between i and j. These differences, which I discuss below, could
be relevant for palatalization as well, thus explaining why 7 and j do not always trigger
palatalization in the same language.

Hall, Hamann and Zygis (2004) first propose what has been assumed to
generally be the case: that the glide is produced with a narrower constriction than the
vowel. If, as in assibilation, the constriction degree is most important, it follows that if

i, with a wider constriction, triggers palatalization, then so will j, with a narrower

™ In Zoque there is also full palatalization triggered by a preceding palatal glide, and the glide does not
delete in such cases (Hume 2002). Wonderly (1951:117-8) treats the Zoque cases as metathesis
followed by palatalization.

> Padgett (to appear) argues that glides and vowels are phonologically distinct, contrary to general
assumptions that they are identical and that their realization is determined by syllable position (vocalic
if nucleus, consonantal if not). Furthermore, Padgett proposes that it is useful to distinguish between
two types of phonetic glides, semivocalic (e.g. [i]) and consonantal (e.g. [j]). The distinction between
vowels and glides is claimed to be rooted in constriction degree, and it is motivated by cross-linguistic
generalizations about palatalization and assibilation (p. 11; Chen 1973, Hall and Hamann 2003). These
studies, particularly on assibilation, find that the palatal glide is a better trigger of consonantal changes
like palatalization and assibilation, which is different from what I have found in my study, where i
appears to be a better trigger. It is still an open question why i and j do not always behave the same in
all languages with respect to consonantal changes (palatalization, assibilation).
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constriction. Since these vocoids show different patterns in various languages, there
must be something that accounts for such variation. Hall et al. discuss evidence which
supports the idea that i and j may be articulatorily different in various languages. The
possibilities for constriction degree are: (i) j is narrower than i; (b) i is narrower than j;
and (c) there is no significant distinction between i and ;.

X-ray evidence shows that in Polish (Slavic, Poland) the constriction is longer
and narrower for j than it is for i (Wierzchowska 1971, cited in Hall et al. 2004:208),
while for German (Germanic, Germany) X-ray tracings show that the two segments

are articulated almost identically, the only difference being that for j the tongue front

is raised just a bit further than for i (Wangler 1961, cited in Hall et al. 2004:209).

Chitoran (2002b, 2003) shows that the same is true for (Standard) Romanian, where
the difference between the glide and the vowel is not significant. Hall, Hamann and
Zigys (2004) further mention that this interpretation of the articulatory differences
between i and j is based on acoustic studies, so articulatory studies to test the
difference between i and j are still needed (p. 210). Nevertheless, these findings
suggests the possibility that i and j can be different enough in a given language that

they will not both trigger assibilation (t=> ts).

The same conclusion can be extended to cases of palatalization (t> tf). In

palatalization both constriction degree and constriction location of the trigger are

important, converging toward the highest and most front vocoid, i’®. I speculate at this

76 See also Wilson (2006) who states that [i] is the most front vowel, even more front than other front
vowels, which suggests that the best palatalizing trigger may be just the most front one. Nevertheless,

the fact that high vowels such as [u] can trigger palatalization, while mid front vowels such as [¢] do
not, points to the role of height.
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point that i and j may differ in constriction location as well, and even though i and j
are both [palatal], it may be that in some languages one is articulated further forward
than the other. While a definite answer to the question of what distinguishes i from j
has yet to be provided, the above discussion serves as evidence to suspect that
language specific differences in the gestural structure of the high front vowel i and the
palatal glide j can determine whether they will both trigger palatalization.

In the next section I turn to the discussion of the implicational hierarchies of
palatalization triggers. Keeping in mind the fact that 7 is the most common trigger of
palatalization as found in the typological survey, as well as the above discussion
regarding possible differences between i and j, I will primarily refer to the vowel as

the prototypical trigger of palatalization.

5.2 Palatalization trigger hierarchies

The implicational hierarchies of palatalization triggers are explained in terms
of the gestural properties of the sounds involved in palatalization. It is clear that a
combination of both high and front ([palatal] and [narrow]) is optimal for triggering
palatalization—the trigger “strives” to be both high ([narrow]) and front ([palatal]),
hence explaining why i is the best trigger. Thus, if sounds sharing either [palatal] or
[narrow] with i trigger palatalization, then sounds which share only one of these
properties, and which have a value for the other which is closer to that of i, will do so
as well. For example, if the high back vowel u triggers palatalization, and this shares
[narrow] with 7, than a high central vowel also will condition palatalization, since such

a vowel also shares [narrow] with i but is also closer to the [palatal] feature of the i.
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Although the constriction location for central vowels has not been formalized in AP as
far as I am aware, I propose that such vowels are neither [palatal] nor [velar], but that
they have no specified constriction location. By virtue of their being further forward

than the [velar] u, they are closer to the [palatal] specification of i, but they are not

themselves [palatal]. Similarly, when a lower front vowel such as [€] triggers

palatalization, because it shares [palatal] with i but has a wider constriction degree
than [narrow], then other [palatal] vowels with narrower constriction degrees (higher
front vowels) will also trigger palatalization. The figure below schematically
represents these implicational hierarchies, showing how the palatalization triggers
converge on i.

Constriction location

[palatal] [dorsal]
A ) :
[narrow] I i u
S
1§
(O]
o I
=
8
ke
= €
[72]
=)
S}
© [wide] a

Figure 5.1 Palatalization triggers
Both implicational hierarchies can thus be expressed as follows: Vocoid CL
[palatal], Vocoid CD[narrow] > Vocoid CL/CD [palatal, narrow]. This states that if
a vocoid with a constriction location [palatal] (front vowels) or a constriction degree
[narrow] (high vocoids) triggers palatalization, then so will one that has both of these

features (high and front = 7). The hierarchy holds asymmetrically, so if a [palatal,
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narrow] vocoid triggers palatalization we should not expect that [palatal] or [narrow]
vocoids alone do so”’.

Although the discussion of [palatal] and [narrow] above suggests that having
just one of the two properties makes for as good a trigger as having just the other, the
palatalization survey indicates that this is not the case. There are few languages where
high back vowels are triggers, and therefore where only [narrow] vowels are triggers,
but a/l languages have front vowels as triggers, thus [palatal] vowels. This suggests
that being [palatal] is a stronger indicator that a particular sound will be a
palatalization trigger than being [narrow]. The fact that the best trigger i is both
[palatal] and [narrow] attests to the importance of both properties and the ability to
condition palatalization. The closer a sound is to both [palatal] and [narrow], the more
likely it is for it to be a trigger, as shown in figure 5.1. At the same time, the fact that
front vowels in general are better palatalization triggers attests to the superiority of
[palatal] over [narrow] in this regard. This seems intuitively correct, as palatalization
involves either shifting articulation toward the palatal region of the vocal tract or
acquiring a secondary palatal articulation; therefore, we should expect that [palatal]
matters more than [narrow]. This also explains why we see much fewer cases of high
back vowels triggering palatalization, as these only have the feature [narrow], and also

why we do not see languages where only vowels specified with [narrow] but not

7 Expressing the two implicational hierarchies separately is unnecessary, since this one formulation
captures them both. We could have Vocoid CL/CD [dorsal, narrow] > Vocoid CL/CD [palatal
narrow] for the implicational relationship among high vocoids, and Vocoid CD [wide] > Vocoid CD
[mid] > Vocoid CD [narrow] for the implicational relationship among front vocoids, but these separate
formulations are captured by the single formulation referencing the pertinent features for palatalization,
namely CL[palatal] and CD[narrow].
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[palatal] trigger palatalization (e.g. languages where u triggers palatalization, but not
i).

As the best triggers of palatalization are both [palatal] and [narrow], the
selection of such triggers is a phenomenon similar to what is handled by local
conjunction constraints (Smolensky 1995). These types of constraints have been
designed to handle avoidance of the worst of the worst possible output (the most
marked output). Local conjunction conjoins two markedness constraints into a single
constraint, and violating both conjuncts is worse than violating either of the individual

constraints separately. To illustrate I will use the example of syllable-final devoicing

in German (Germanic, Germany), as in /bund/ = [bunt] ‘league’ (It6 and Mester

1996). Voiced obstruents like [d] are universally marked, and this markedness can be
expressed through a markedness constraint such as *[+voice, -sonorant]. In addition,
syllable codas are marked, which is expressed through the markedness constraint NO
CODA (a violation for each coda consonant). A constraint conjoining these two
markedness constraints penalizes outputs that have voiced coda obstruents, thus the
optimal outcome is one that devoices the obstruent when in coda position (constraints
such as MAX—no segment deletion, and IDENT(voice)—no voicing changes— are

used to eliminate other candidates). The effects of the local conjunction constraint are

illustrated in the tableau below (from Ité and Mester 1996):



Tableau 1 Local conjunction in German

/bund/ MAX | NO CODA & | NO CODA | IDENT(voice) | *[+voi, -son]
‘league’ *[+Vvoi, -son]

a. bund *| ol W

b. bun *| &

& ¢, bunt S @

d. punt kox ok

The selection of the best palatalization trigger can be predicted using a similar
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approach, only this time the conjunction constraint selects the best of the best (trigger)

rather than rule out the worst of the worst.

The constraints which are responsible for the trigger patterns are defined

below. The first two constraints, in (2) and (3), favor palatalization triggered by either

high (CD [narrow]) or front (CL [palatal]) vowels. Notice that i is subsumed under

both constraints, as it is both [narrow] and [palatal]. The third constraint, defined in

(4), refers specifically to i as the palatalization trigger and is a conjunction of the
previous two constraints. This constraint would be violated only when both of its

conjuncts are violated, namely when a vocoid that is neither [narrow] nor [palatal]

triggers palatalization (for example, [0]). All three constraints are more specific cases

of the CV-COORD constraints discussed earlier, yet they are general enough to

capture the fact that the best triggers of palatalization are high front vocoids. They do

not specify gestural landmark alignment in terms of center or release phases, but only

that the vocoid gesture which temporally overlaps with the consonantal gesture must

have CL [palatal], CD [narrow], or both.
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(2) CV-COORD [palatal]
CV[pal]

ALIGN (o landmark of C-gesture with onset landmark of V-gesture
with CL[palatal]).
This constraint favors palatalization when the following vocoid is [palatal], namely
front vowels (and the palatal glide), and is thus violated by [Ci] or [Ce] sequences
with no palatalization.

(3) CV-COORD [narrow]
CV[nar]

ALIGN (o landmark of C-gesture with onset landmark of V-gesture
with CD/[narrow]).
This constraint favors palatalization when a consonant is followed by a high vocoid,
with a [narrow] constriction degree. This includes high vowels (and the palatal glide).
CV|nar] is violated by [Ci] and [Cu] sequences. Furthermore, since [narrow] back
vowels trigger palatalization only on coronal consonants but not on dorsals, it follows
that this constraint has little effect on dorsal consonants (c.f. section 2.7.1.1).

(4) CV-COORD [palatal, narrow]
CV|[pal, nar]

ALIGN (o landmark of C-gesture with onset landmark of V-gesture with
CL/palatal] and CD[narrow)).
This is a conjoined constraint that is violated by [Ci] sequences where the consonant
and vowel gestures do not coordinate. This constraint captures the generalization that
[1] is the best trigger of palatalization. Given that [i] is both [narrow] and [palatal],

and that the other common triggers of palatalization are either [narrow] or [palatal],
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the conjoined constraint would never be violated unless [i] itself does not trigger
palatalization.

The constraints in (2) through (4) above seem to suggest that the result of
palatalization will be different in each case. Thus, when consonant gestures
coordinate with a vocoid with a [palatal] constriction location that consonant will
fulfill this requirement by surfacing as one sound, and when that same consonant
coordinates gestures with those of a vocoid with a [narrow] constriction degree it will
surface as another sound. This does not appear to be true. It turns out that while each
trigger promotes gestural coordination based on a particular CL or CD, coordination is
often satisfied by the same output, or by a limited number of outputs that share some

set of features. Therefore, a consonant such as [k] that is subject to full palatalization
will correspond to a surface [tf], a palato-alveolar affricate, or [c], a palatal stop,
whether it appears before [¢] or [i] in a given language.”® Similarly [t] fully palatalizes
to [tf], and less commonly to [c] before [i] or [u] (see Appendix 5). This suggests that
when gestures blend in full palatalization they will converge on certain outputs

regardless of whether the vocoid gestures are either CD [narrow] or CL [palatal]. The

table below illustrates some instances of gestural blending.

" Different languages show different palatalized consonants that result from palatalization. Language
particular constraint rankings will determine the exact palatal consonant result of palatalization, but in
each case the prediction is that the same underlying consonant will have a consistent surface form as a
result of palatalization.
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Table 5.2 Full palatalization resulting from gestural blending

Target Trigger Outcome Palatalization
i y
t [palatal, narrow] [alveo-palatal, closed-critical] Full
[alveolar, closed] u C
[velar, narrow] [palatal, closed]
y
i [alveo-palatal, closed-critical] Full
[palatal, narrow] C
k [palatal, closed]
[velar, closed] ?7 X
u velar, critical
[velar, narrow] [ 7 kx ] N/A
[velar, closed-critical]

As shown above, when [alveolar, closed] (#) combines with [velar, narrow] (i) the

resulting gesture can be either [alveo-palatal, closed-critical] (¢/) or [palatal, closed]

(c). These both represent true blends, where some feature of the trigger and the target

gestures is preserved in the resulting gesture. When [alveolar, closed] (#) combines

with [velar, narrow] (u), the resulting gesture [alveo-palatal, closed-critical] (¢/) has

shifted backward toward the velar constriction location, but it has not become velar.

The constriction degree represents a true blend. This type of blend from the gestures

of # + u can be explained by the fact that as the tongue body raises to execute the

narrow velar constriction it pulls the tongue tip slightly, and the tongue tip executes its

gesture at a constriction location further back—at the alveo-palatal region.

Furthermore, the [narrow] constriction of the vowel gesture causes the preceding

consonantal gesture to have both a [closed] and a [critical] value. The [closed] value

is provided by the consonant target gesture itself, and the [critical] value is the
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combination of [closed] (from f) and [narrow] (from following high vowel), which

translates into an even narrower constriction, characteristic of fricatives. Hence, the ¢/

outcome.

Similarly, when [velar, closed] (k) combines with [palatal, narrow] (i), either

[palatal, closed] (c) or [alveo-palatal, closed-critical] (¢f) can be the result of gestural

blending (cf. discussion in chapter 4 on ¢/ outcomes for k palatalization; Lee 1999,

2000). On the other hand, palatalization of k£ before u is unlikely, as both gestures
have the same constriction location [velar]. There is no pulling (or pushing) toward a
more palatal constriction location in this case, and not even a secondary palatal
articulation could result from this. The velar could weaken to a fricative or it could
have labialization, but neither of these outcomes are palatalization. This explains why
coronal consonants can show palatalization both before high front and before high

back vowels, while dorsal consonants can only do so before front vowels.”

5.2.1 Palatalization trigger hierarchies in OT
Different ranking permutations of the constraints in (2) through (4) with

respect to each other and faithfulness constraints, such as IDENT-TTCL and IDENT-

7 This pattern raises an interesting question: since [u] does not trigger palatalization on dorsals, can we
predict that coronal consonants would pattern with labial consonants and show palatalization before [u]
to the exclusion of dorsals? As labials do not palatalize at all in any of the languages where high back
vowels are triggers, I cannot determine whether this is indeed possible. However, if it is true that
labials and coronals would show palatalization in a given language before [u], I would argue that
dorsals would also show palatalization in that language, but before [i]. As predicted by the trigger
hierarchy, if [u] triggers palatalization in a given language, then so will [i], and I would expect that
dorsals would palatalize in this context if labials and coronals palatalized before [u]—and also before
[i]. Furthermore, I would predict that both labials and coronals would show secondary palatalization in
this case.
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TBCL, introduced in the previous sections, model a number of typologies of

palatalization triggers. Recall that each of the IDENT constraints is violated by a

change in constriction location of a tongue body gesture (IDENT-TBCL) and a tongue

tip gesture (IDENT-TTCL). Because here I am interested only in modeling the

palatalization triggers implicational hierarchies, and not the different places of

articulation of the targets, I will subsume both faithfulness constraints under one,

IDENT-CL (constriction location).

Below I explore the different possibilities of ranking the constraints in (2)

through (4) and IDENT-CL, and evaluate the predictions each ranking makes with

respect to palatalization triggers. Table 5.3 summarizes these possible constraint

rankings and predictions, and also provide examples of languages where such patterns

are attested.

Table 5.3 Trigger hierarchies patterns

Ranking

Outcome

Examples

A | IDENT-CL >> CV]pal,
nar| >> CV]pal],

No palatalization

Babungo, Noon, Djingili,
Mundari, and others

CV|[nar]
B | CV]pal, nar] >> Only high front vocoids English, Hungarian, Luvale,
IDENT-CL >> triggers palatalization (i) (j) Dhivehi, Marathi,

CV|pal], CV[nar]

or (i, j)

Nishnaabemwin, Shilluk,
Somali, Swahili, Yagua,
Zoque, and others

C | CV[pal, nar], CV[nar]
>>|DENT-CL >>
CV]pal]

Only high vocoids trigger
palatalization (i, u) or (i, j, u)

Sentani

D | CV[pal, nar], CV|[pal]
>> IDENT-CL >>
CV|[nar]

Only front vocoids trigger
palatalization (i, €) (or 1, j, €)

Ambharic, Hausa, Mwera,
Romanian, Polish, Yurak
(Nenets), Breton, Bulgarian,
Eastern Ojibwa, Fanti,
Koromfe, So, Turkish, others

E | CV[pal, nar], CV|[pal],
CV[nar] >> IDENT-CL

Both high and front vocoids
trigger palatalization (i, e, u)
or (i,j,e,u)

Tohono O’Odham,
Coatzospan Mixtec (women’s
speech), Maori
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Let me begin with the first pattern (5.3 A), where no vocoids trigger
palatalization, characteristic of languages such as those listed in the table. The ranking
of IDENT-CL above the coordination constraints results in no palatalization, and all
consonants surface faithfully, as illustrated in the following tableau.

Tableau 2 (5.3 A) No palatalization

IDENT-CL >> CV]pal, nar] >> CV|[pal], CV[nar]

/ti/ IDENT-CL | CV[pal, nar] | CV[pal] ' CV[nar]
& a. ti & o i o
b. tfi | |

/te/ | IDENT-CL | CV][pal, nar] | CV[pal] | CV[nar]
= a. te .
b. tfe *! :

/tu/ | IDENT-CL | CV[pal, nar] | CV[pal] | CV[nar]
F a. tu ; *
b. tfu *

The second pattern in (5.3 B), ranking CV[pal, nar] above the faithfulness
constraint IDENT-CL, characterizes a grammar where high front vocoids, such as i
and j, will trigger palatalization, as in English (Germanic, USA), Shilluk (Nilo-
Saharan, Sudan), Luvale (Niger-Congo, Zambia), and other languages (of course, we
need to keep in mind the possible differences between i and j, and why both vocoids
do not always trigger palatalization even in a language with this constraint ranking,
such as English). In Luvale coronal consonants [t, n, nd, s, z] are fully palatalized by a

following i or j, as shown below in (5), and further modeled in tableau 3:
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(5) Palatalization in Luvale (Horton 1949):

olozjetu > olozetu ‘but we’
-nina ‘climb’ -pinisa ‘climb’ (causative)
-hita ‘pass’ -hitfisa ‘pass’ (causative)

Tableau 3 (5.3 B)Trigger: [i], [j] or [i, j]
(Luvale)

CV|[pal, nar] >> IDENT-CL >> CV]pal], CV[nar]

/olozjetu/ | CV[pal, nar] | IDENT-CL | CV[pal] | CV[nar]
‘but we’ |

a. olozjetu *1 () G **G,u)

b. olozjetfu *1 (i) * 5

c. olozetfu x|

@d. olozetu * :
/mande/ CV[pal, nar] | IDENT-CL | CV[pal] | CV[nar]
‘fields’ i

@ a. mande *

b. mandze *

As this tableau illustrates, being only [narrow] or only [palatal] is not sufficient to
trigger palatalization, as this would include [u] and [e]. The palatalizing trigger must
be both [palatal] and [narrow], namely [j] in this example.

Languages in which the palatalization triggers are only [narrow] vocoids, [i, j]
as well as high vowels that are further back, such as [u], rank CV[nar] above IDENT-
CL, as in pattern (5.3 C). This type of language is not very common, although it is
attested, as discussed in chapter 2 (c.f. section 2.7.1.1). Of the languages in my
sample where [u] triggers palatalization (Tohono O’Odham, Coatzospan Mixtec,

Maori, and Sentani), Sentani is the only one where only high vocoids trigger
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palatalization. In the other three, front vowels and high vowels both trigger
palatalization. Some examples from Sentani are given in (6), but there were no
examples provided with palatalization triggered by [u].

(6) Palatalization in Sentani (Cowan 1965):

awojjajde > awojdzajdie  ‘they are rowing all the time’
ohoj-je > ohoj-dze ‘do not kill!”’
kejnohi > kejpohi ‘throw it away’

The pattern in (5.3 C) can be obtained by ranking CV[pal], militating against CV-
coordination with only front vowels, below IDENT-CL, as illustrated below.
Tableau 4 (5.3 C) Triggers: [i, j, u]

CV|[pal, nar], CV[nar] >> IDENT-CL >> CV|[pal]

/ti/ CV[pal, nar] | CV[nar] | IDENT-CL | CV[pal]
a. i *) F *
@b, tfi § *

/tu/ CV[pal, nar] | CV[nar] | IDENT-CL | CV[pal]
a. tu *|

*b. tfu *

/te/ CV[pal, nar] | CV[nar] | IDENT-CL | CV[pal]
@ a.te ! *

b. tfe *!

The converse of this ranking, where CV[nar] is lowly ranked is found much
more commonly. This describes the pattern in (5.3 D), where only front vowels

trigger palatalization. In Standard Romanian (Romance, Romania), velars /k, g/

palatalize to [tf] and [d3] before [i, e] suffixes, and when palatalization is triggered by

a desyllabified word-final [i], this is realized as secondary palatalization on the

consonant (Chitoran 2002a).
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(7) Standard Romanian [k] palatalization:

/plak-e/ [platfe] ‘like (3sg.)’
/plak-i/ [platf'] ‘like (2sg)’
/plak-ut/ [plekut] ‘like (past part.)’

This pattern is illustrated in the following tableau, where the low ranking of CV[nar]

prevents [u] from triggering palatalization, as in candidate (b) for the past participle

form of the verb ‘like’ *[platfut]. Moreover, recall that [k] is not expected to

palatalize before [u] given the properties of the two gestures.
Tableau 5 (5.3 D) Triggers: [i, €]
(Romanian)

CV[pal, nar], CV[pal] >> IDENT-CL >> CV[nar]

/plak-i/ CV[pal, nar] | CV[pal] | IDENT-CL | CV[nar]
‘like 28’ !

a. plaki *| * *
@b. platf’ *

/plak-ut/ CV|[pal, nar] CV][pal] | IDENT-CL | CV[nar]
‘like, past p.’ !

“"a. plekut *

b. platfut *|

/plak-e/ CV[pal, nar] CV[pal] | IDENT-CL | CV[nar]
‘like 3s’ !

a. plake ¥

& b. platfe *

Finally, the pattern in (5.3 E), where all high vocoids and front vowels trigger
palatalization, occurs in a language whose grammar ranks IDENT-CL at the bottom of

the hierarchy, thus CV-coordination with both [palatal] and [narrow] vocoids must
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occur. Below I give some examples from Tohono O’Odham (Uto-Aztecan, Arizona
and Mexico), where [t, d, n] palatalize before [i, e, u].

(8) Palatalization in Tohono O’Odham (Mason 1950:16-19):

/de/we-‘ko¢ [d3ze]we-‘ko* ‘remove hair’
va‘/tu/m va‘[tfu]lm ‘drown, dive’
co/ni/*-cu‘t co[mi]*-cu‘t ‘break by hitting with (smth. in) hand’

The constraint ranking for this pattern is illustrated in the following tableau, where the

optimal candidates are those where the consonant preceding any of the high or front

vowels are palatalized. Notice in the first example co[r'i]‘-cu‘t ‘break by hitting with

(something in) hand’ the consonant ¢ before [u] is already palatal, so it does not need
to palatalize further.
Tableau 6 (5.2 E) Triggers: [i, e, u]
(Tohono O’Odham)

CV|[pal, nar], CV[pal], CV[nar] >> IDENT-CL

co/ni/*-cu‘t CV[pal, nar] | CV[pal] | CV[nar] | IDENT-CL
‘break by hitting...’ ! !

a. co[ni]‘-cu‘t *| R *

=b. co[n'i]*-cu‘t &
va‘/tu/m CV[pal, nar] | CV[pal] | CV[nar] | IDENT-CL
‘drown, dive’ ! !

a. va‘[tulm P

=b. va‘[tfulm e
/de/we-‘ko* CV[pal, nar] | CV[pal] | CV[nar] | IDENT-CL
‘remove hair’ ! !

a. [de]we-‘ko* L

@ b. [d3e]we-‘ko* *
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In this section I showed that the patterns of palatalization triggers found in the
palatalization survey can be modeled by various rankings of OT constraints which
reference the trigger vocoid gestural properties relevant for palatalization, CL [palatal]
and CD [narrow]. The constraint rankings capture the fact that the best palatalization
trigger in any language is i, both [palatal] and [narrow]. As already discussed, when i
does not trigger palatalization there are other language specific factors which explain
its behavior, and moreover in such languages it is another [palatal, narrow] sound
which does trigger palatalization, namely the palatal glide ;.

In the next two sections I address two remaining issues regarding palatalization
triggers: the position of the trigger with respect to the target, and the “fate” of the
trigger, namely whether the trigger is overtly expressed or opaque. The latter of the
two is an issue which will have to be investigated further than can be achieved in this
dissertation, and this is especially so because different frameworks must make

different assumptions regarding opaque triggers.

5.3 Position of the palatalization trigger

As discussed in detail in Chapter 2, the palatalization trigger typically follows
the target, in a CV pattern, although in a few cases the trigger precedes the target or
there are further requirements in order for palatalization to take place (see section
2.7.1.1). The typical pattern where the trigger follows the target is not at all
surprising, as palatalization is a type of assimilation. In many types of segmental

assimilation, such as voicing assimilation, nasal-place assimilation, and vowel
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harmony, regressive assimilation (where the segment on the right influences the one to
its left) appears to be the norm.

For example, Lombardi (1999) shows that consonants in a cluster assimilate in
voicing to the following consonant which she attributes to a positional faithfulness
constraint (in a C;C, cluster, the C; is likely to be the onset of the following syllable,
and onset faithfulness must be maintained, leading to the assimilation of the previous
consonant). In many languages, including English, nasals assimilate to the place of

articulation of the following consonant (the well known homorganic nasal rule):

[imposib]] int+possible ‘impossible’, [inkompatant] in+competent ‘incompetent’,
[intolorabl] in+tolerable ‘intolerable’ (Kager 1999). In addition, Hyman (2002)

observes that, other things being equal, right-to-left (regressive) vowel harmony is
much more common than left-to-right (progressive) harmony (Hyman 2002, p. 16) *.
Browman and Goldstein (1995) discuss syllable position effects on gestural
coordination, and find that onset consonants have a stronger phasing relationship with
the nucleus vowel than coda consonants do; therefore, onset consonants are more
likely to be affected by the following nuclear vowel than by a preceding vowel (even a
nuclear one). The same left-to-right assimilation holds for vowels; for example, the
vowel nasalization rule in English applies to vowels before nasal consonants in the

same syllable, once again a following segment influencing a preceding one (Cohn

1993).

8 In the case of retroflex consonants the reverse seems to be true: the consonant affects the vowel, but
still in a regressive fashion: before articulating a retroflex consonant the tongue is already preparing for
the retroflex gesture, changing the configuration of the vocal tract, which affects the preceding sound.
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Therefore, it is not surprising that, while progressive palatalization does
happen in some languages, regressive palatalization is most common (42 of 56
languages included in the detailed discussion have regressive palatalization—West
Greenlandic and Kokota have palatalization but were not included in the detailed
discussion because of unclear type of palatalization, full or secondary). In nine
languages the trigger precedes the target, in two languages it can either precede or
follow the target, and in three languages the trigger typically follows but it sometimes
can precede the target (cf. Chapter 2, section 2.7.2.1). The question then is how the
two coordination constraints which drive full and secondary palatalization, CV-
COORD (center) and CV-COORD (release) can account for palatalization in
languages where the palatalizing trigger precedes the target.

I propose that in languages with progressive palatalization the coordination
constraints that drive palatalization are VC-COORD instead of CV-COORD, and that
the landmark alignment for gestural coordination in VC-COORD constraints is
different, since the vocalic gesture precedes that of the consonant. The assumption is
that all languages have both types of constraints, but in those with progressive
palatalization the VC-COORD constraints are ranked more highly. Of the nine
languages where this is the case, eight have full palatalization and only one,
Mongolian, has secondary palatalization. While I will not provide a full account of
palatalization patterns utilizing VC-COORD constraints as I did with CV-COORD
constraints in the earlier section, notice that replacing the type of coordination

constraints (VC for CV) would produce the same overall patterns. In the diagrams
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below I present schematically how VC-coordination would produce full and secondary
palatalization.

There are a few interesting facts to note about the cases of progressive
palatalization. First, in all but one such case, Zoque, the trigger is maintained, so it
appears on the surface, while for regressive palatalization the trigger can be “deleted”.
In Zoque a preceding palatal glide triggers secondary palatalization on the consonant.

However, in Zoque palatalization occurs in morpho-phonological contexts, and it

expresses morphological information (e.g. /y-tatah/ = [t'atah] ‘his father’). Not

surprisingly, as discussed at various points in the dissertation, Hume (2002) treats the
cases in Zoque as metathesis, while Sagey (1986) argues that it is palatalization with
the glide surfacing as secondary articulation on the following consonant. Second,
there tends to be full palatalization in this context. Once again, Zoque appears to be
an exception, along with Mongolian, where there is secondary palatalization.

In full palatalization the preceding vocoid gesture is overlapped by the gesture
of the following consonant, leading to the perception of a fully palatalized consonant.
This is rather similar to what happens in full regressive palatalization, as there is a
large overlap between the vocoid and the consonantal gesture in both cases, regardless
of whether the vocoid follows or precedes the consonant. Thus, full progressive

palatalization is defined and represented as below.
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(9) Full palatalization: VC-COORD (center)
Align the onset landmark of the consonantal gesture (dotted line) with

the center landmark of the preceding vocoid gesture (solid line).

c-center
AN —_——
1\ 7 \
/ \

/ \

onset

For progressive secondary palatalization, the situation is different from that in

regressive palatalization. In the latter the vocoid follows the consonant, and the V-

gesture onset landmark is aligned with the release landmark of the preceding C-

gesture, creating the effect of secondary palatal articulation. In the former case,

however, the alignment cannot be the same, as the vocoid precedes the consonant.

What appears to take place instead is that the vocoid gesture extends past the gesture

of the consonant, thus appearing both before and after the consonant and also creating

a secondary palatal articulation (see Gafos 1999).

(10) Secondary palatalization: VC-COORD (release)
Align release landmark of V-gesture (solid line) with the offset landmark

of the following C-gesture (dotted line).

V-release

C-offset
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For those few languages where the trigger can both precede and follow the
target, or where the presence of a palatalizing trigger alone is not enough to trigger
palatalization (cf. section 2.7.1.1), there must be independent factors that play a role in

gestural coordination. At this time I leave such cases for future study.

5.4 Trigger “fate”

A challenging issue arises when the palatalization trigger is opaque—not
pronounced on the surface. As described in section 2.7.3 of chapter 2, while most
palatalizing triggers are overt, some are not (particularly the palatal glide, or non-
nuclear vowels). From a gestural standpoint this indicates that temporally the vocoid
gesture is fully overlapped by the consonantal gesture and that its only surface
realization is in the palatalization of the consonant. However, morphological and
prosodic factors also appear to play an important role in determining whether a
palatalizing trigger will appear overtly. I only provide a brief discussion of these
factors below and suggest some ways that they could be integrated into the gestural
account of palatalization. A detailed study and further investigation is necessary to
fully understand and account for cases of opaque triggers, particularly how such cases
can be analyzed in an OT framework.

Of the 56 languages included in the detailed discussion of palatalization, some
trigger is ‘deleted’ in 19 languages®' (see Appendix 4). In sixteen of these, glide or

non-nuclear vowel triggers are ‘deleted’. This suggests that prosodic factors are

*! In an additional language, Luganda, it is unclear whether the palatal glide trigger is deleted or
maintained.
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important: triggers are not deleted when needed to serve as syllable nuclei. However,
when a syllable nucleus is provided otherwise, either by the addition of a V-initial
affix (Dhivehi, Ikalanga), or by an already contiguous vowel (Greek, Mandarin,
Mangap-Mbula, Western Shoshoni) the trigger vowel does not need to surface and is
‘absorbed’ into the target consonant. In the other three languages the situation is as
follows. In Amharic (Ethio-Semitic, Ethiopia) and Romanian (Romance, Romania)
the trigger i is deleted when it is a word-final suffix. In Romanian this has been
treated as desyllabified i of the 2sg present indicative and the nominal plural marker
(Chitoran 2002a). In Ambharic this is the —i suffix of the the ond person feminine
singular in the jussive, imperfect, and imperative, which also occurs in final position,
where it is normally absorbed (‘deleted’; Bender 1976). Finally, in Tswana (Southern
Bantu, Botswana) the initial glide in palatalizing suffixes is often deleted, although
this is obscured by the diachronic factors discussed in Chapter 3.

On the other hand, in 14 of the 19 languages in which the trigger is deleted,
palatalization occurs in morpho-phonological contexts, suggesting that the presence of
palatalization alone is sufficient to indicate the morphological information supplied by
the trigger. This is particularly clear in the above-mentioned Amharic and Romanian.
In only five languages does palatalization occur in phonological contexts—Yimas,
Mandarin, Greek, Mangap-Mbula, and Western Shoshoni—and the last four of these
are overlapping with the above languages where prosodic information seems
important. In Yimas (Sepik-Ramu, Papua New Guinea), which shows full

palatalization, both i and j are optionally maintained or deleted (Foley 1991).
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Finally, since the disappearance of the palatalizing trigger suggests full
temporal overlap, which would be possible with full palatalization even in the absence
of morphological or prosodic factors, it is important to also look at whether these
languages show full or secondary palatalization. As it turns out, 14 of the 19
languages have full palatalization, and five have secondary palatalization. Of these
five, two are Mangap-Mbula and Mandarin, for which I have suggested above that
prosodic factors may be important, and the other three, Hungarian, Shilluk, and Zoque,
all show palatalization in morpho-phonological contexts—which suggests that there is
an additional cue to allow for the recovery of the deleted palatalizing trigger.

To summarize, it appears that either a morphological or a (suprasegmental)
phonological explanation exists when a palatalizing trigger does not appear on the
surface. Although this type of opacity would be difficult to implement in an
independent OT framework, Articulatory Phonology in OT stands in a better position
to provide an explanation for it. As palatalization, and other phonological processes,
results from the temporal overlap of adjacent gestures, it seems reasonable that full
temporal overlap of these gestures could lead to the obscuring of the vocalic gesture
(hence the ‘deleted’ trigger). What is less clear is how secondary palatalization can
lead to the obscuring of the trigger, since secondary palatalization is characterized by
the synchronization of the consonantal release landmark (at least for the more
common regressive palatalization) with the onset of the vocoid gesture. This implies
that the vocoid gesture cannot be completely overlapped with the consonantal gesture.
However, it is possible that in addition to temporal overlap the vocoid gesture is

shortened (reduced in temporal magnitude) due to the prosodic or morphological
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factors discussed here, in which case it could not be realized on the surface. To take
one example, Yimas, where the trigger is optionally deleted or maintained, we might
say that the degree of temporal overlap is variable for palatalization: it could be large,
in which case full palatalization would result, and the trigger gesture would still be
realized as a separate sound, or it could be complete, in which case the trigger would

no longer be realized as a separate sound.

5.5 Conclusion

In this chapter I showed that the gestural account of palatalization employed to
explain the patterns of palatalization targets in chapter 4 extends to the patterns of
palatalization triggers. As the best trigger gesture is [palatal] and [narrow], all of the
other triggers have gestures which aim to stay close to these two features. Thus, if a
sound associated with a gesture with a more distant value for either the constriction
degree [narrow] or the constriction location [palatal] is a palatalization trigger in a
language, then it makes sense that any gestures with closer values for these tract
variables (TBCL and TBCD) will also be a trigger. I also showed that while being
both [palatal] and [narrow] is best, these two properties are not equal: being [palatal]
alone is better than being [narrow] alone. This explains the rarity of high back vowel
palatalization triggers and the abundance of languages where only front vowels trigger
palatalization.

The various types of palatalization trigger patterns were modeled utilizing
different permutations of OT constraints which are grounded in the gestural properties

of the sounds involved in palatalization, the triggers and the targets. Furthermore,
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each constraint is motivated by the generalizations uncovered as a result of the
typological survey. Of course, there are still issues which require further study. These
include investigating the articulatory distinction between i and j as palatalization
triggers (section 5.1), the gestural coordination in progressive versus regressive
palatalization (section 5.2), and the role of morphological, prosodic, and perhaps other

factors in the overt realization of the palatalization trigger (section 5.4).



CHAPTER 6

CONCLUSION

In this final chapter | sum up the maiantributions of this dissertation and
outline some questions and issues for further research which arose along the way and
which | leave for future research.

Of previous crosslinguistic studie$ palatalization (Bat 1978, Hall 2000 on
phonemic systems), Bhat’s (1978) is the largasd all subsequentésearchers refer
to his study as a point of departure xpkering palatalization. The current study
contributes to this body of work in sevesaynificant ways. Fifsitis a study based
on a balanced language sample. As emphasized in chapter 2, a balanced sample is
crucial to the establishing of generalizatidingt might be called universal (if absolute
universals in language areity possible). Second, it & in depth look at two
processes, full and secondalatalization, in 58 languageand in addition this is
also the first study that distinguishesvoeen palatalization in morphological vs.
phonological contexts. Doing $®significant. For exapie, the behavior of the
labials which appear to be fully ptdéized is only observed in morphological
contexts. Furthermore, the study has oréd the general claim that full labial
palatalization is rare, andhfis also shown that themee no significant differences
regarding coronal and dorsal consondats Chen 1973), unless one considers the
fact that there are more languages Whihow coronal pafalization (although not

significantly fewer languages witichow dorsal patalization).
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The most important contribution ofighthesis is the account of labial
palatalization in general, and of ‘full labial palatalization’ in particular. This is the
first study that explains the generapdadency of labial palatalization on the
palatalization of coronal ardbrsal consonants. As dissed in detail in chapter 3,
what has been referred to as full palatal@abf labials is in fachot palatalization at
all. | demonstrated that alternationdatfials with palato-alveolars (or some other
palatalized lingual sounds) are the synchroeilexes of diachronic changes which
involved hardening of a palatal glide following the labial, and subsequent labial
deletion.

| argued that other approachegtdatalization fail to explain why
palatalization takes place and why we vebobtain the implicational relationships
among palatalization targets and triggé&agey 1986, Clements 1989, Lahiri and
Evers 1991, Hume 1994, Clements anandul995). The formal account of
palatalization that | proposed has greater explanatory power because it makes crucial
reference to the oral arti@tbrs and how they interact during speech production. This
account has implications for Articulatorjy@ology and the extent to which gestures
can interact, as well as for Optimality Theanyd the types of constraints that can be
used in conjunction with gestures.

Regarding AP, the analysis of full pabzation demonstrates that gestures
must be allowed to blend (create a new @est whereas stronger versions of AP only
allow gestures to temporally overlap, but tmthange. In addition, referring to the
tongue and the lips as separate articusaitousing the framework of Articulatory

Phonology is the most fruitful way to expiahe palatalization prns. Thus, this
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work brings supporting evidence for Browan and Goldstein’s (1989) suggestibat
a Tongue node is necessary (to substongue tip, blade, and body).

This work has also raised a varietygqoufestions and issues that are left for
future research. | briefly discuss soméhase here, and notice that they are primarily
concerned with a language-by-language stigation of particular phenomena.

The first issue regards the potenaaiculatory distinction between the
palatalization triggersandj. In chapter 5 | presented evidence for their acoustic
distinction and also distition in degree of constricin, and | suggested that an
articulatory difference in terms of cdnstion location may also exist in some
languages. This would appeari® motivated by the fact thatindj behave
asymmetrically with respetd palatalization, and sinder a palatalization trigger
being [palatal] is more crucial than bgi[narrow], it is possible that a difference
exists in some languages wi#spect to the palatality of the high front vowel versus
the glide. An articulatory stly with speakers of languages whieamdj show
asymmetric behavior would be necessargl@termine if this is indeed the case.

The second issue regards the distimcbetween a secondlg palatalized
velar, a fronted velar, and velar palatalizec palatal stop. As discussed in the
dissertation, there is not always agreetras to how these sounds should be
transcribed, even in Engh (is a fronted veldk always &c, or is it more like &, but
not quite palatal and not quitelar? Where is the line between velar and palatal
drawn?). In a related veithe distinction beteen a secondarily [@alized consonant
and a consonant followed by a palatal glide should be inagéstigon a language by

language basis. It may be the case thatligtenction is very clear in some languages,
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but not in others. This is why some caségZoque have been treated as secondary
palatalization (Sagey 1986), as metathesis (Hume 2002).

Third, 1 would like to test the predion made in chapter 5 regarding the
potential secondary palatalization of labials by the triggefhe palatalization study
revealed thati does not trigger palatalizatiam dorsal consonants, but it does on
coronals. My explanation for this was that there is no competiagon fou to
trigger any kind of palatalization on dorsalsean the gestural propees of velars and
u. However, there does not seem to be an a priori reasam@drto trigger secondary
palatalization on labials. Thus, theegdiction is that in a language wherg&iggers
palatalization on labials andrmmals, dorsals are alsgpected to palatalize, but
before a different trigger, namalyin line with the trigger hierarchy (if theni).

In conclusion, while there are still rdail issues to be worked out as outlined
above, the gestural accountpaiatalization employed in thikesis not only explains
why palatalization occurs in the first plageis the result of CV-coordination), but
also why we would obtain the implicatiomalationships for placef articulation and
palatalization triggers (by relating themthee major oral artigators and gestural

properties).



Appendix 1. Language sample (117 languages, 86 genera)

Language Genus Area Palatalizat
Indonesian | Sundi@indonesia) Austronesia Fronting
Karachay Ponto-CaspigRussia) Eurasia Fronting
Nepali Indo-Aryan/Northern zone (Nepal) Eurasia Fronting
IXG6 Khoisan (Namibia) Africa NO
Bushman
Andoke Isolate (Colombia) South America NO
Arosi Central-Easter@ceaniqSolomon | Austronesia NO
Islands)
Babungo Bantoid/Ring/NortfCameroon) Africa NO
Bali-Vitu WesternOceanic/Mesd/elanesian | Austronesia NO
(Papua New Guinea)
Bashkir Turkic/WesterfRussia-Europe) Eurasia NO
Bilua East-Papuan (Solomon Islands) Australia newWO
Guinea
Bisayan Central Philippine (Philipines) Austronesia NO
dialects
Bislama English-basecteole/Pacific Australia New | NO
(Vanuatu) Guinea
Canela- Macro-Ge (Brazil) South America  NO
Krahd
Capanahua | Panoan (Peru) South America NO
Catalan Romance/lbero-Romance(Spain) Eurasia NO
Chamorro Western MP/Chamorro (Guam) Austronesia NO
Cocopa Hokan/Esselen-Yuman (Mexico) North America NO
Dholuo Nilotic (Kenya) Africa NO
Djingili West Barkly (Australia) Australia New| NO
Guinea
Duupidjawu | Australian (Southeastern Queensland) Australia NeWO
Guinea
Evenki Tungus / Northern (China) Eurasia NO
Ewondo Bantoid/NorthwegCameroon) Africa NO
Finnish Uralic/FinniqFinland) Eurasia NO
Halkomelem| Salishan(Canada) Nortkmerica | NO
(Musqueam)
I'saka Papuan (Papua New Guinea) Australia NeWO
Guinea
Imbabura Quechuan (Ecuador) South America NO
Quechua
Javanese Sundic (Indonesia-Java and Bali) Eurasia NO
Kannada Dravidian/Southefdannada (India)| Eurasia NO
Kashmiri Dardi¢(India) Eurasia NO

on
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Kilivila PapuanTip/PeripheralPgua New Guinea) Austronesia NO
Lavukaleve East-Papuan (Solomon Islands) Australia NepNO
Guinea
Loniu Manus (Papua New Guinea) Austronesia NO
Ma’'di Central Sudanic (Uganda, Sudan) Africa NO
Manchu Tungus /Southern (China) Eurasia NO
Mangarayi Gunwingguan (Australia) Australia New| NO
Guinea
Masalit MabandSudan) Africa NO
Maung Yiwaidjan (Australia) Australia New | NO
Guinea
Misantla Totonacan (Mexico) North America NO
Totonac
Mokilese Ponapeic-Trukic/Pondp&Micronesia) Austronesia NO
Mong Njua Hmong-Mien (Laos, SW China, N. Eurasia NO
(Green Miao) | Vietnam)
Mundari Munda(India) Eurasia NO
Nengone Central-Easte@ceanio(New Caledonia) Eurasia NC
Noon CanginSenegal) Africa NO
Ostyak Yenisei Ostyak (Russia) Eurasia NO
Palauan WesterP/Palauar{Pabu and Guam) Austronesia NO
Pashto Iranian/Eastern (Iran, Pakistan) Eurasia NO
Piraha Mura (Brazil) South America NO
Ponapean Ponapeic-Trukic/Ponap@licronesia) Austronesia NO
Puluwat Ponapeic-Trukic/Truki@glicronesia) Austronesia NO
Punjabi/ Iranian/Central zone (India) Eurasia NO
Panjabi
Rapanui Central-Eastefdceanic/ Central Pacific | Austronesia NO
(Chile)
Rotuman West-FijiaRotuman(Fiji) Austronesia NO
Sedang Mon-KhmefVietham) Eurasia NO
Tagdog Meso- and Central Philippir@hilippines) | Austronesia NO
Tamil Dravidian/SouthernTamil-Kodagu(India) | Eurasia NO
Tulu Dravidian/Southern(India) Eurasia NO
Usarufa Trans-New Guinea/Eastern (Papua New Australia New | NO
Guinea) Guinea
Woleaian Ponapeic-Trukic/Truki®icronesia) Austronesia NO
Yidin Yidinic (Australia) Australia New | NO
Guinea
Amharic SemitiqEthiopia) Africa YES
Apalai Carib/Northern (Brazil) South America YES
Basque Basquéspain) Eurasia YES
Breton Celti(France) Eurasia YES
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Bulgarian Slavic/SoutfBulgaria) Eurasia YE$
Carib Carib (Guiana) South America YES
Coatzospan | Oto-Manguean/Mixtec (Mexico) North America YES
Mixtec
Dakota Siouan (USA) North America YEBES
Dhivehi Maldivian (Republic of Maldives) Eurasia YES
Eastern Algonquian (Canada) North America YES
Ojibwa
Ejagham Bantoid/Ekoid (Nigeria) Africa YES
English Germani€USA) Eurasia YES
Fanti Akan(Ghana) Africa YES
Fongbe Atlantic Creoles/Gbe (Benin and Togo) Africa YES
Hausa Chadi¢Nigeria) Africa YES
Hungarian UralidUgric (Hungary) Eurasia YE$
Ikalanga Bantoid/Shona (Zimbabwe, Botswana) Africa YES
Japanese Japanddapan) Eurasia YES
Karok Hokan (USA) North America YES
Kayardild TangidAustralia) Australia-New | YES
Guinea
Kokota WesterDceanic/Santesabel/Central Austronesia YES
(Solomon Islands)
Korean Isolat€Korea) Eurasia YES$
Koromfe Gur (Burkina Faso) Africa YES
Limlingan Non-Pama-Nyungafunclassified) Australia-New | YES
(Australia??) Guinea
Luganda Bantoid/NyorGanda (Uganda) Africa YES
Luvale Bantoid/Chowke-Luclza (Zambia) Africa YES
Mandarin Sino-Tibetan/Chineg¢€hina) Eurasia YES
Mangap- Western Oceanic/Vitiaz (Papua New Austronesia YES
Mbula Guinea)
Maori Oceanic (New Zealand) Austronesia YES
Marathi Indo-Aryan/Southernone(India, Israel) Eurasia YES
Mina Chadic/Biu-MandaréCameroon) Africa YES
Modern Greek| Greek(Greece) Eurasia YES
Mongolian Mongolian (Mongolia) Eurasia YES
(Halh dialect)
Mwera Bantoid/YadTanzaniaEast Africa) Africa YES
Navajo Athapaskan-Eyak (USA) North America YE
Nishnabemwin Algonquian (Canada) North Americ: YES
Nkore-Kiga Bantoid (spoken in??) Africa YES
Nupe NupoidNigeria) Africa YES
Polish Slavic/WestPoland) Eurasia YES
Romanian Romang&komania) Eurasia YES
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Roviana Western Oceanic/New Georgia/West Austronesia YES
(Solomon Islands)
Sanuma Yanomam (Brazil, Venezuela) South Ameriga YES
Sentani Trans-New Guinea/Central and Western Australia-New | YES
(Indonesia (Papua)) Guinea
Shilluk Nilotic (Sudan) Africa YES
Sirion6 Tupi-Guarani(Bolivia) South America | YES
So Kuliak (Fringe Cushitic, may be Africa YES
independent family)
Somali CushitidSomalia) Africa YES
Swalhili Bantoid/CentralTanzania) Africa YES
Tiwa Australian Aboriginal (Northern Australia)| Australia-New | YES
Guinea
Tohono Uto-Aztecan/Tepiman (USA) North America YES
O’0Odham
Tswana Bantoid/Sotho-Tswaf&otswana) Africa YES
Turkish Turkic /Southern (Turkey) Eurasia YE
Watjarri Wadjari(Australia) Australia-New | YES
Guinea
West Eskimo-Aleut/Inuit (Greenland) North America YES
Greenlandic
Western Uto-Aztecan/Numic (USA) North America YES
Shoshoni
Yagua Peba-Yaguan (Peru) South America YES
Yimas Sepik-RamyPapuaNew Guinea) Australia-New | YES
Guinea
Zoque Mixe-Zoquean (Mexico) North America YES
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Appendix 2. Palatalization patterns for each language

The shaded cells indicate that there is rlatplization at thaplace of articulation,
parentheses mean optional palatalization,aagdestion mark indicates that for that
place of articulation there enough evidence to suggest thalk palatalization is what
takes place, but this is still unclear

Table 1. Total palatalization (all languages)

Labial Coronal Dorsal

Full | Secondar Full | Secondar Full Secondary

Y
Bulgarian
Fanti
Luganda
Nkore-Kiga
Roviana
Dakota
Mwera
Somali
Apalai
Basque
Coatzospan-
Mixtec
English
Fongbe
Karok
Korean
Mina
Mandarin X
Nupe (x) X ()
Sentani
Tohono
O’Odham
Western
Shoshoni
Yimas

Amharic (Addis
Ababa)

!

! The case included here is different from those in Andoke and Kashmiri, which were excluded from the
palatalizing group, and also different from Kokota and West Greenlandic, which were dhicluble
palatalizing group, but excluded from the detailed discussion. In Mpalatalizes ta¢ beforei and

before final devoicedandu (Bauer 1993). This may be acoustic effect of vowel devoicing, but it is not
clear (Arvaniti 2006, personal communication).



Dhivehi

Ikalanga

Luvale

Marathi

Nishnaabemwi

Yagua

Breton

Carib

Greek (SM, C)

Japanese

Maori

Sanuma

Amharic
(Gonder)

~—~
X
N

Ambharic
(Menz)

Ambharic
(Gojjam,
Wello)

Hausa

Romanian
(Standard)

Polish

Zogue

Swalhili

Romanian
(Moldavian)

Tswana

Ejagham

Kayardild

Koromfe

Limlingan

Siriono

So

Mangap-Mbula

Tiwa

Watjarri

Hungarian

Eastern Ojibwa

Navajo

Turkish

Mongolian

Shilluk

X
X
X

|| x| [ e e

H
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Table 2. Full palatalization only (all languages)

Tohono O’'0Odham

Western Shoshoni

Labial ] Coronal] Dorsal

Full Full Full
Bulgarian
Fanti
Luganda
Nkore-Kiga
Roviana
Dakota
Mwera
Somali
Apalai X
Basque
Coatzospan-Mixtec (Women'’s spee(
English
Fongbe
Karok
Korean
Mina
Mandarin
Nupe
Sentani

Yimas

Amharic (Addis Ababa)

Dhivehi (Maldivian)

Ikalanga

Luvale

Marathi

Nishnaabemwin

Yagua

Zogue

Breton

Carib

Greek (Standard Modern, Cypriot)

Japanese

Maori

Sanuma

Ambharic (Gonder)

Amharic (Menz)
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Ambharic (Gojjam, Wello)

Hausa

Romanian (Standard)

Polish

Swahili

Romanian (Moldavian)

Tswana




Table 3. Secondary palatalization only (all languages)

Labial Coronal Dorsal

Secondary SecondafySecondary

Ejagham

Hausa

Kayardild

Koromfe

Limlingan

Siriono

So

Coatzospan-Mixtec (Women'’s speeq

Mangap-Mbula

Sentani

Tiwa

Watjarri

Hungarian

Tohono O’0Odham

Eastern Ojibwa

Navajo

Turkish

Bulgarian

Carib

Mandarin

Ambharic (Gonder)

Zogue

Polish

Amharic (Menz)

Ambharic (Gojjam, Wello)

Fanti

Mongolian

Nupe

Romanian (Standard)

Romanian (Moldavian)

Shilluk

Yagua
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Appendix 3. Full and secondary pasdization at the sameaate of articulation within
a single language. Only relevant consonants are shown.
MP indicates morpho-phonological contextqt®nological contexts, FV front vowel.

Coronal Dorsal Labial
Language Full Secondary Full Secondary, Second
Ambharic td Sr k kg h
(Gojjam,
Wello) (P)
Ambharic s (MP) s (optional,
(Gonder) others P)
Amharic d (MP) dr(P)
(Menz) others
Carib s (y) tdr
Coatzospan t nd t nd
Mixtec beforei e | peforei u
(women’s
speech)
Fanti X=> x> ¥/_non-
JI_nasali | nasalized FV
zed FV
Hausa w-> j kgk
Mandarin dental others
affricates
ands
Nupe fricatives, | plosives plosives(free plosives
affricates | (free variation) (free
variation) x;"”a“o
Polish surface velar
pal. (MP)
pal.; phrase level
j-pal pal. (P)
Romanian P
(Moldavian)
Romanian s z | dttsf 3 k g (P)
(standard) h (MP)
Sentani
Tohono
O’Odham
Tswana

Yagua
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Trigger Trigger
Language main%gined Comments delge%ed Comments
Hungarian (¢, d, m)j |in postlexical ] in lexical
(phonological) (morphological)
palatalization palatalization
Korean i,y j, hi, hj
Luganda [ ] unclear
Luvale [ ]
Mandarin Y nuclear V M pre-nuclear vowels
(become glides)
Shilluk ]
Yagua ]
Yimas J, i optionally J, i optionally
Zoque ] beforet in non- ]
initial clusters
Nishnaabemwin | i nuclear V I non-nuclear V
Polish I,e ]
Swalhili [ unless ini+Vseq| | part of -ja suffix,
IS maintained
Dhivehi i beforev-initial
affix
Greek i, e nuclear V i non-nuclear V
Ikalanga i, e via glide formation
before another V
Mangap-Mbula [ i triggers pal. if
another vowel
follows, which is
maintained
Western I, ai [ if second member
Shoshoni of vocalic cluster
(optional)
Amharic el i depending on
dialect and context
Romanian I, e ifi comes from I, % final i, if
(Moldavian) raisede desyllabified
Romanian i, e [ final, if
(Standard) desyllabified
Tswana -w)e- 2w diachronic

implications

a
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Note: In Yagua the phonological processaed is sometimes interpreted as
metathesis, other times as palatalization.tdrpret it as palataliz®n in which case the
palatal glide triggers secondary palataliaatand is deleted. Further evidence for this
interpretation lies in the fact that tgiede also triggers full palatalization sf If
interpreted as metathesis, the palatalegauld not be deleted, and something else

would have to be said abasifPayne and Payne 1990).



Appendix 5.

313

Palatalization targets and their outcomes

Table 1. Full palatalization

Morpho-phonological

Phonological

k>t (5) ¢ f §(2) (c)

k>c(MfB)¢() ¢c ¢

K>t

K>t (2

Kh> "

kw=> tf(™) (Fanti)

g> & (@orf &' 3 3(2) )

923 (5) & (4)

gw-> d3(*) (Fanti)

DORSAL nk-> n3 (Cypriot Greek)

n =2 n (Tswana) 9> n(4)
1~ n (Carib)

x> f(w) ¢ (prepalatal, Polish) 2 ¢ (3) x(Carib){ (2)
y>3i(2)

zd)

h=> §(™) h> ¢

CORONAL t> tf (13) c {(alv-pal stop) t=> tf (5) ¢t (Maori) c (2)

i (prepalatal affricate, Polish

t' 2> tf’ (5) (ejective)

t=> tf’ (2)

t' > tf’ (tense t)

th-> tfh

ts> tf (2)

ts> t¢ tf (4) (or3 W. Shoshoni)
(or
& or 3--Sanuma)

ts"> tc"

tts> tff (cc, W. Shoshoni)

d->3; d3 (10) fw

d> d3 (V)3

(dz, o5 Polish)

d (alv-pal stop)
dz> o3 dz> o5 (2)
dzh> &sh
s> [(12) f ¢ (prepalatal s> [ (11)¢

fricative, Polish)
(or §, Yagua)

s’ tf’ (5) (ejective)
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S [ (morphophoneme,
Nishnaabemwin)

s’ |7 (tense s)

z-> 3 (10) & 3 z (prepalatal
fricative, Polish)

22 3 (5)

n>n(11) j n(alv-pal stop)

) (7)

nd=> 3 ndz

N-> 3 (reflex of PA 9,
Nishnaabemwin)

= j(9) & (2)orfw

> £ (4) orj

r-> 3 f(w) or tth(w)

j (y)=> j (Carib; laminal
semivowel, friction change)

j= d3 (Sentani; prepalatal
semivowel)

LABIAL

p~> tf* (Tswana)

ph-> tfh" (Tswana)

b—> dz3“w or d&s or f(*") (Tswana)

m-> n(lkalanga)
m-> n (Tswana-one ex.)

W |

f-> [ (Romanian, Moldavian)

v—> 3 (Romanian, Moldavian)




Table 2. Secondary palatalization
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Morpho-phonological

Phonological

k>K(@3) § [

k> K (12) é

k'> K (ejective, Hausa)

kk-—> KK

kp> kp
9> d (2 & 3 g> ¢ (11)
DORSAL _ go> o
1> 121 (2)
Y2 ¥
x> X (4) ¢ (Tswana)
h> h (4) h> b (3)
w> W
2>
CORONAL | t> t (3) td >t (7)
>F P2t (2)
t"> t (2)
ts> tg s>t
x> tx
tf> tf
d>d@) 23 d=> d (7) (or t--Sentani)
d>d
dz> o3’
s> f s> § (4)
AN >
ed)
z2> 2 (2)
323 (2)
n> n (6) rf’ n> i (6)
n>n(2)
1> 1 (3) 1> 1 (2)
1>
ikl

1> P  w (Polish)
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r> r (3) d (Yagua)

B 1 (7) d (Carib)

c> ¢ (Shilluk)

d'> V¥

3= 7 (Shilluk)

n=> p (Shilluk)

j= J (lamino-dental semivowel,

Watjarri)
p>p (6) p> P (8)
p~> kK (Romanian, Moldavian

p"> p" (2)
b-> b (6) b-> b’ (8)

LABIAL b> ¢ (Romanian, Moldavian |

m=> m (6) nP m=> m (6)
m-> n' (Romanian, Moldavian
w-> B (Yagua) w> W (3)
f> f (4) > f (5)
v=> Vv (3) v=> V (3)
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Appendix 6. Intermediate stages of ‘labibpalatalization’ in Bantu (Guthrie 1970)

Table. 1Intermediate stages in the palatalization of PB *p

Group Language | PB Meaning Form
Tumbuka Tumbuka | *pia ‘new’ -pea
Senga-Sena] Nyungwe -psa
Lenje-Tonga lla -pya
Bemba Bemba -pya
(Wemba)
Chopi Tonga -phya
Nyanja Mananja *.pk ‘become -Pe-
hot’ or
‘become
burnt’
Bemba Bemba -py-
(Wemba)
Yao Yao -py-
Umbundu Mbundu -py-
Bemba Bemba *pia ‘burnt grass’| umu|pya
(Wemba)
Nyanja CewdPeta) lu|p&
Shona Manyika rujpsa
Yao Yao ulpya
Tumbuka Tumbuka | *-piagid- ‘sweep’ -peer-
Nyanja CewdPeta) -p&el-
Yao Yao -pyail-
Kikuyu- Kamba *-pi’ 1 ‘knife’ o[yo
Kamba
Nyika-Taita | Kauma Ki|fyu
Nyanja Mananja *-piyo ‘kidney’ im|peo
Yao Yao lu|pyo
Luba Luba- lu|fyo
Katanga
Sotho- S. Sotho *_pu- ‘dry up’ -peh-
Tswana (Suthu)
(Lesotho,
S.A)
Sotho- S. Sotho *_puanj- ‘pound’ -pehatl’ ‘smash’
Tswana (Suthu) (verb)
(Lesotho,
S.A)
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Tswa-Ronga Tswa -phyanhl ‘smash’
Sotho- Pedi *-puany- ‘pound’ -pehany- ‘smash’
Tswana

Nyanja CewdPeta) -peany- ‘smash’
Shona Zezuru -pxany- ‘smash’
Nyanja Mananja *.pl) ‘red’ peu

Table 2. Intermediate stages in the palatalization of PB *b

Group Language PB Meaning Form
Sotho- Pedi *_pia ‘cord, strap’ | le|za
Tswana (N.

Sotho)
Umbundu Mbundu ulBja
(Nano)
Tswa-Ronga, Tswa *_piad- ‘plant’ -bzal-
Kaonde Kaonde -Bjal-
Bemba Bemba -Bjal-
(Wemba)
Bena-Kinga | Hehe -vjal-
Ruanda- Ruanda *_biad- ‘bear’ -byar-
Rundi ’ (child)
Ruanda- Ha -vza-
Rundi
Sotho- S. Sotho *_pua ‘dog’ mlpfa
Tswana (Suthu)
(Lesotho, S.
A)
Shona Manyika im|bya
Chopi Copi m|bjwa
Maka-Njem | Mvumbo *-bga ‘dog’ mbyzi
*mbja
Maka-Njem | Niem and mpie
Bajue
Ruanda- Ruanda *_pued- ‘tell’ -bgir-
Rundi *_buid-
Ruanda- Rundi -byir-
Rundi
Tswa-Rongal Tswa -bjel-
Chopi Copi -gel-




319

Appendix 7. A case of apparenlabial-palatalization: lIkalanga
(Narrow Bantu, Zimbabwe)

It has also been proposttht labials fully palatatie in Ikalanga. However,
Mathangwane (1999) uses the term palatatingb refer to “thos changes caused by a
palatal element, which could be either the fraowels /i, e/ or a gatal glide /j/. As a

result, some of the segments derived by phixess are palato-alveolar affricates (e.g.

I, &/) and the palatal nasal/while others have an alveolar place of articulation (e.g.
/1™ nd2" /)" (p. 91). Therefore, the only ladithat would qualify as being fully

palatalized in Ikalanga i®, which palatalizes tp. Forp, mb, andv the outcome is not

palatalization. These sounds become alveadfarcates with labial release when the
final vowel isi or e and the diminutiveuffix -anais attached. Some examples are
provided below.

(1) Labial alternation inkalanga (Mathangwane 1999):

seme spana ‘small basket’

lu-limi lu-lipana ‘small tongue (uvula)’
kopi kats™-ana ‘small cup’

fupi fias™-ana ‘shorter’

dope _dts™-ana ‘small mud’

1-kombe n-kondz"-ana ‘small water vessel
simbe adz"-ana ‘small coal’

davi dadz"-ana ‘small branch (of tree)’

According to Mathangwane (1999), withe exception of velar palatalization,

palatalization in Ikalanga is a fairly recetevelopment when compared to other Bantu
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languages such as Tswana and Zulu. Proto-Bantu velar &taps *g became/ and
ds, respectively, in Ikalanga: *-kgid-a-> tfendzela ‘be wise’ (Mathangwane 1999,

p. 93). She further states that this typ@micess is common and can be seen in some
changes of Proto-Bantu labials which aoav alveolar affricates in Ikalanga:

(35) Proto-Bantu labials and theiflexes in Ikalanga (Mathangwane 1999):

*pia t&"a ‘new

*_biad-a d?d-a ‘plant’



Appendix 8. Database entries

AMHARIC . Afro-Asiatic, Semitic, Ethio-Semitic (Ethiopia)

Sound inventory

Consonants (Bender 1976:78-79)

Ejectives: p t s ¢ K

Plain: pt s ¢ Kk
Palatai sz c j ¢ “n
Dental: s zt d tors n
Labialized: ¢ k¥ k™ hY f* m“¥ b
Other: 'y h?

Notes: labialized consonantetalternates with plain consonant + o.
Consonants also may geminate (either lexically, or in verb formation).

Vowels (Bender 1976:79)
[ u
e 0
a

Two central vowels:e (between English bed and bud)
i (epenthetiwowel of choice)

Summary of the findings

In the general Ethiopian language areatals fully palatalize in the making of
particular verb forms, when the suffix contains a palatalizing triggeror ya(ja)
(Bender 1976, Leslau 1996).

Laterall changes tg [j] in the same context.

Forms that end ifi are the: imperfect, jussive, imperative, singuldféminine,
active participle (Leslau 1995:14).

Forms that end ire are the: gerundperson singular.
There is also a form that ends iye«{-ja), the verbal noun (Leslau 1995).

Dialects show variation withespect to palatalization. In addition, the vowels
sometimes have different realizations along with palatalization.

All dialects: (from Leslau, 1995):
Coronal full palatalizeion, morpho-phonological, in verbs and nouns:
t,d, t,s, s,z n, | becoméths, i, {,[",3, n, v, respectively.

321
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Palatalization in other parts of speech also (Leslau 1995, p. 15): full coronal
anti > anci [ant(i] ‘you’

*metej (mitdy) > metfe (micd) [metfe] ‘when?’

In Gojjam, Gonder and Wello, there is also phonological full palatalization of dorsals
and coronals when the vowel i, €, or 2 follows:

k= ¢ (tf)

K> ¢ (1)

g> g (d3)

d> g (d3)

¢ )

In Menz d is also secondarily phonologically palatalized before e (orthographic a).

From Bender (1976):
Addis Ababa:
Full pal: COR (non-affricate dentals and sibilants, including | (i, e, -ya (ja)suffixes

only)).

Gonder:
Full pal: COR, DOR (non-affricate dentals and sibilants, including I).
Sec. pal.: LAB, COR (s, b(occasionally, optional, before nominal suffixes)).

Menz:

Full pal: COR, DOR (non-affricate dentals and sibilants, including |, except verb final
before i, e suffixes)

Sec. pal.: LAB, COR, DOR (all non-palatal consonants show secondary palatalization
before vowels i, €, except | does not palatalize when it is the last consonant of a verb
before the suffixes —i, -€).

Wello
Full: COR, DOR (non-affricate dentals and sibilants, including I).
Sec: LAB, COR, DOR (h only).

Gojjam
Full: COR, DOR

Sec: LAB, COR, DOR

More details:

The Addis Ababa and Gonder dialects have a more restricted pattern of palatalization
than the Gojjam, Menz and Wello dialects (according to Bender 1976). Leslau (1995)
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states that Gonder is also more like the other dialects, with full palatalization of dorsal
consonants as well (see below).

Addis Ababa and Gonder: full palatalization

Palatalization is not automatic in these dialects.

Non-affricate dentals and sibilants, including |, are palatalized before verb suffixes —i,
—e and —ya (ja), but not in other contexts (p. 91)

Some differences between Addis Ababa and Gonder:

-suffix —e in Gonder is realized as € or 2 after palatals, and remains unchanged after
other consonants. (in Addis Ababa suffix eis always €, and in the others it is always ¢
or 2).

-the final consonants Sand b may be slightly palatalized (secondary palatalization) in
Gonder before -e with no change in vowel quality. This is phonological palatalization.

-in Gonder there is full palatalization of velars k, k’, and g (before —i, -e, -9) (Leslau
1995). This is phonological palatalization.

Goijjam, Wello, Menz: full palatalization of dentals and |, as for the other dialects, but
also secondary palatalization of labials and dorsal h (differs by dialect).

Palatalization occurs before all i and e, with some exceptions. This is secondary
palatalization at all places of articulation. The trigger vowels in these cases are
realized differently:

/1/ is realized more like [i]
/e/ is realized somewhere between [€] and [9] (more like £, Leslau 1995:92)

In summary, i-> i, and e—> €, and the preceding consonant is secondarily palatalized in
the three dialects, if it does not occur at the beginning of an utterance.

Differences:

Menz: /1/ does not palatalize when it is the last consonant of a verb before the suffixes
—i and —e.

Gojjam and Menz (and also Gonder per Leslau 1995): velars fully palatalize
(k= tf, k’> tf’, g=> d3) (Leslau 1995 p. 15-16; Bender 1976).

(Leslau talks about Gojjam, Wello, Gonder, and Bender talks about Gojjam, Menz in
this respect. I combined the findings to include all four dialects as having full
palatalization of dorsals).

Examples

In the general Ethiopian language area:

6 palatals: /tf, d3, tJ”, {, 3, n/ (Bender 1976:66):
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Notes on symbols: tf given as ¢, d3 given as j, { given as s, 3 given as z, p is given as n

Contrastive palatals:

acca ‘peer’

ajja ‘kind of grain’
k’ac’c’a ‘kind of fibre’

waffa  ‘cave’

k’azze  ‘to have nightmares’

danna  ‘ajudge’

Dialect variation:

In dialects spoken in Addis Abeba and Gonder

Palatalization occurs in verbs, before the suffixes —i and —e.

(non-affricate dentals and sibilants, including |, become palatal in 2™ fem sg
imperative, 1sg of gerund) (Bender 1976:66, 90)

kifet  [kifet] ‘open!” (msg) Imperative
kifec [kifetf(i)] ‘open!’ (fsg) Imperative
wised [wised] ‘take!” (m sg) Imperative
wisgj] [wised3(i)] ‘take!” (fsg) Imperative
kefto [kefto] ‘he having opened’

s’iffe  [s’iffe] ‘I having written’

keficce [kefitftfe] ‘I having opened’

siber  [siber] ‘break!” (m.sg)

siberi  [siberi] ‘break!” (f.sg) (no pal. forr)

In other dialects: all non-pal cons palatalize slightly (secondary palatalization) before
/1, ¢/ and subsequently the vowel changes: i=1, and e—> ¢ (a mixture between [¢] and

El)2

innihid [innih*id] ‘let’s go’

bet (or b’et) [bet] ‘so, therefore’
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set [s7€t] ‘woman’

Menz: all of these palatalize except for | when it is the last consonant before the suffix
(Bender 1976:92)

Menz Other dialects
bille vs biyye ‘I having said’
bili vs biyi ‘eat!” (2f sg Imperf).

Gonder vs. Addis Ababa vs. other dialects: (vowel quality after palatalization)

Addis Ababa Others (includes Gonder)
belicce belicce ‘I having eaten’
wedaje wedaje  ‘my friend’
lebisse lebisse ‘I having dressed’
mece mece ‘when?’

BUT:

Addis Ababa and Gonder Others

libse libs’e  ‘my clothes’
genzebe genzeb’e ‘my property’

Comment: [s] and [b] may be slightly palatalized to [s’] and [b’] in Gonder, with no
vowel quality change.

Palatalization of velars in Menz and Wello: (k=> tf”, k’=> tf*”: full palatalization, with
secondary palatal release).

Note: Leslau (1995) does not give the additional secondary release, just full
palatalization.

Addis-Ababa, Gonder, Gojjam Menz, Wello

k’it’ vs  c¢it’ ‘buttocks’
k’es vs ces ‘priest’
wekil vs  wec’il ‘agent’

Full or secondary palatalization

Full and Secondary (depends on dialect, see below for details)

Types of triggers (what are they)

-1, e, vowels, whether suffixes or not (for Menz, Wello, Gojjam)
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-1, e verb suffixes (Addis Ababa, Gonder)
-¢ (sometimes for Gonder)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Most times it is maintained but modified (i i, e> 9)

Sometimes it is deleted (especially 2"fem —i)

Type of target

Addis Ababa:

Full pal: COR (non-affricate dentals and sibilants, including | (i, e verb suffixes only))

Gonder:

Full pal: COR, DOR (non-affricate dentals and sibilants, including )
Sec. pal.: LAB, COR (s, b(before nominal suffixes))

Menz:

Full pal: COR, DOR (non-affricate dentals and sibilants, including |, except verb final

before i, e suffixes)

Sec. pal.: LAB, COR, DOR (all non-palatal consonants show secondary pal before
vowels i, € except | does not palatalize when it is the last consonant of a verb before

the suffixes —i, €)

Wello

Full: COR, DOR (non-affricate dentals and sibilants, including 1)
Sec: LAB, COR, DOR (h only)

Gojjam
Full: COR, DOR

Sec: LAB, COR, DOR

Fate of target (what it changes into)

Addis Ababa
Morphological:
1= y ()

s2s ()

z> 7z (3)

t=2> ¢ (tf)

d-> j (d3)
t"ors’> ¢’ (tf)
n> n (n)

Gonder
Morphological:
1-> y ()
s2s(f)
2> 7 (3)

t=> ¢ (tf)

d-> j (d3)
t"ors’> ¢’ (tf)
n> n (n)

Phonological:
k> tf

K> tf’
g~ d3

Menz
Morphological:
12y (j) (exceptiflast C i, e
suffix)

s> s ()

z> 7z (3)

t=> ¢ (tf)

d-=>j (d3)
t"ors’> ¢’ (1)
n-> n (1)
Phonological:

k=> ¢ (tf)
kK> ¢ (tf)
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d-> d3 g—> d3
t'> tf’

p>p’
b-> b’ (sometimes, b> bz
optional) d->d
s> s’ (sometimes, optional) h> 1’

>
Gojjam Wello
Morphological: Morphological:
1=y Y%
s> s (f) s> s (f)
2> 7 (3) 2> 7 (3)
t=> ¢ (tf) t=> ¢ (tf)
4> (d3) 4> (d3)
t’ors’> ¢’ (tf) t"ors’> ¢’ (tf)
n> n (n) n> n (n)
Phonological: Phonological:
k=> ¢ (tf) k=> ¢ (tf)
kK> ¢’ (1)) kK’ ¢’ ()
g>d3 g>d3
d-> d3 d-> d3
> tf’ > tf’
s> s’ s> s’
> >
b> b’ b> b’
h-> h’ h-> h’

Additional information

Word final palatalization in verbs seems to be triggered by an underlying final front
vowel; this is still overt in this example:

keficce ‘I having opened’ where we have the [e] (there is no [e] in ‘he having opened’)

siberi ‘break!’ (f.sg)—the rhotic resists palatalization (but not in other dialects, where
it has secondary palatal release, negirr’e ‘I having told’—Menz, Gojjam, Wello)

Comments (can be speciaymbols, or other)

t{ given as ¢
dz given as j

{ given as s
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3 given as z
N is given as n

y is a palatal glide

References

Bender, M.L, Bowen, J.D, Cooper, R.L, and Ferguson, C.A. 1976. Language in
Ethiopia Oxford University Press, London.
Leslau, Wolf. 1995. Reference Grammar of Amhari®iesbaden. Harrasowitz.




APALAI . Carib, Northern, East-West Guiana, Wayana-Trio (Amazonian, Brazil)
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Sound inventory

Consonants (Koehn 1986 : 120)
p t k h [?]
m nzs x [s]r[r]w ]

Vowels (Koehn 1986:121)
Six oral and six nasal vowels.

iy@ueao
iy@Hueao
Note: y and § are unrounded, high close central.

Summary of the findings

Alveolar [t] and [n] are palatalized both preceding and following /i/.

Examples

pitiko - piciko  “small’
kokonie = kokofiie ‘yesterday’

inapyry - iflapiri  ‘his vegetables or fruit’

Full or secondary palatalization (or unclear)

full

Types of triggers (what are they)

/i/

Location of triggers (preceding or following)

Both following and preceding.

Fate of trigger (deleted or maintained)

Maintained.

Type of target

Alveolar: [t] and [n]

Fate of target (what it changes into)

t>c [tf]
n=> 1 [n]

References

Koehn, Edward and Sally. 1986. Apalai. In Derbyshire and Pullum, eds, Handbook

of Amazonian Languag€egolume 1, 33-127.
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BASQUE. (Biscayan Basque, Lekeitio dialect) Basque (Spain)

Sound inventory

Consonants: (Maddieson 1984:419)

p t C k
b d 1 g
ts tf s
f X
s | S
m n n
r
r
1 K
Vowels:
i u
e o
a

Summary of the findings

Lekeitio Basque (Hualde 1997)

Coronal consonants /n, 1, t, d/ fully palatalized to [, 4, c, }] AFTER a front high
vocoid (p.80). /d/ is different from /n, 1, t/: it only palatalizes if another consonant
precedes it also, so it looks like a consonant cluster palatalization. When it is directly
preceded by i, d does not palatalize but it becomes an interdental fricative or a tap.

This may be a blocking effect, whereby the intervocalic context for [d] leads to its
realization as a continuant, and this supercedes palatalization.

Another blocking effect is brought about by the homorganic nasal rule. This rule takes
precedence over palatalization (if n=>m, there is no palatalization).

Palatalization is a lexical rule, restricted to certain morphological environments (word
internal). It does not take place across word boundaries, except in one case: in cases
of cliticization (da ‘is’ copula behaves like a clitic). If the copula is by itself, the d
palatalizes, but if it carries a complementizer, in which case it does not behave as a
clitic but as an independent phonological word, palatalization does not take place.

Bizkaiera dialect (Saltarelli 1988)

In the Bizkaiera dialect, [d] and [t] have secondary palatalization in diminutive
formation (address to children). /d/ is also palatalized to [3] after a nasal or lateral and
before front vowel, but not clear, so this dialect will NOT be included in the study.

/iNder/ [injet] ‘strength’
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Examples

Lekeitio Basque dialect

Palatalization of /n, 1, t/ after high front vocoid (p. 80):

/bi-na/ bi[p]a ‘two for each, two by two’
/3akin/ 3aki[n] ‘to know’

/min-a/ mi[pnja ‘the pain’

/mutil-a/ muti[£]a ‘the boy’

/abil/ abi[£] ‘skillful’

/amai-tu/ amai[c]u ‘to finish’

/mendi-tik/ mendi[c]ik ‘from the mountain’

Palatalization of /d/ (p. 81):

Yes with intervening consonant (both consonants palatalize)

/ein dau/ ei[pylau ‘s/he has done it
/il da/ i[A1]a ‘s/he has died’
/indar/ i[ny]ar ‘strength’

No with front vocoid directly preceding d (blocking effect from intervocalic

continuant)
/bide/ bi[d]e, bi[r]e, *bi[}]e ‘path’
/idi/ i[0]1, i[r]i, *i[3]i ‘ox’

Palatalization of d in copula da ‘is’ as clitic (p. 83)

/martin da/ Marti[njla ‘it is Martin’

No palatalization of d in copula da ‘is’ as independent phonological word (p. 83):

/martin da-la/ Marti[nd]ala ‘that it is Martin’

/martin dator/ Marti[nd]ator ‘Martin is coming’

No palatalization (homorganic nasal rule supercedes palatalization) (p. 83):
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Marti[n]

Marti[n] etorri da  ‘Martin has come’

Marti[m] bakarrik  ‘only Martin’
/min danak/ mi[n] danak ‘all pains’

/egun bat/ ebu[m] bat ‘one day’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

high front vocoid (only /i/ given in examples)

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal /n, 1, t, d/

Fate of target (what it changes into)

n>n

12> £

t=> ¢ (voiceless palatal stop)
d-> 3 (voiced palatal stop)

Additional information

-homorganic nasal rule: nasals assimilate to the POA of following consonant (but this
is found in most languages)

-before a pause or a vowel, word-final nasals and laterals are neutralized, realized as
alveolar, unless preceded by a high front vocoid when they are realized as palatal
esa[n] ‘to say’

emo[n] ‘to give’

artu[n]  ‘to take’

3aki[n] ‘to know’

Comments (can be speciaymbols, or other)

ts retroflex voiceless sibilant affricate
s retroflex voiceless sibilant fricative

References

Hualde, José Ignacio. 1997. Rules vs. constraints: Palatalization in Biscayan Basque
and related phenomena. In Martinez-Gil F. and Morales-Front A, eds., ISsues in the
phonology and morphology of the major Iberian languages

Maddieson, Jan. 1984. Patterns of Sound<Cambridge University Press.

Saltarelli, Mario. 1988. Basque Croom Helm Descriptive Grammars.
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BRETON. Indo-European, Celtic (France)

Sound inventory

Consonants: (p. 32)
Geminates indicate fortis

Lab Dent Pal Vel Phar/Lar

b d g
pp tt kk
m, mm non - n
v z z h
ff ss sS XX

IT, T

11,1 K
Semiconsonants: w, W j

[W] 1s a front rounded semi-consonant—occurs when a following or preceding vowel
is front.

Vowels: oral and nasal, plus diphthongs (p. 24)

Front Central Back Front Central Back
i y u High 1 y u
e Q 0 Mid close e 0
€ (43 ® Mid open € &
a Low a

Summary of the findings

From lan Press, 1966.

“There tends to be palatalization of velar stops BEFORE and AFTER front vowels,
even leading to affrication” (pp. 32)

Coronal [z] is sometimes realized as [z] when it is in the environment of a front vowel,
but this is not clear palatalization (it is included in a discussion of whether [z] and
[z]—and other pairs—are contrastive or not (pp. 36). There are minimal pairs
showing them as contrastive, but there are also examples where they are predictable.

It may be that both are phonemes, but they get neutralized in palatalizing
environments.

From Jackson, Kenneth (1967 and later) (& e-mail from Steve Hewitt, August
14, 2006):

Coronals and dorsals palatalize frequently. Palatalization is more common in the north
than in the south. Here are the alternations:
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s2f k=2>c
z23 g2}

The coronal palatalization is more general, and the dorsal one is found especially in
SE dialects.

Examples
Kirsten ‘Kirsten” (Swedish name)
kig ‘meat’ (p. 32)—both consonants here, sometimes only the 2™, “which
may resemble a palatal voiceless dental stop. —this does
not make much sense, how can it be palatal and dental?
keno ‘good-bye’ (p. 32)

izel [’i:zel] low’ (p.36)

Minimal pair for z /z contrast (p. 36):
lochenn [’llwssen] ‘hunt’
e lojen [(e)’llo:zen] ‘I lodged” (loanword)

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

front vowels

Location of triggers (preceding or following)

BOTH preceding and following for velars

Fate of trigger (deleted or maintained)

maintained

Type of target

k, g

S, Z

Fate of target (what it changes into)

k= ¢
g%vl
z2 7 (3)
s> s (f)

References

Press, Ian. 1986. A Grammar of Modern BretonMouton de Gruyter.
Hewitt, Stephen. August 14, 2006 e-mail correspondence.
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BULGARIAN . Indo-European, Slavic, South, Eastern (Bulgaria)

Sound inventory

Consonant phonemes: (Scatton 1984, pp. 1-8)
Plaint p bf vms zts tdntrkgx
Pal. pbfvVvmsdZ¢dndlPrdc ¢
also: 3 [ dz'ts d3 tf

Vowel phonemes:
1 u
)
e 0
a

Summary of the findings

Bulgarian has both phonemic and phonological (allophonic) palatalization.

Before front vowels consonants are “moderately palatalized” (examples indicate
secondary palatalization except for velars, which are always dorso-palatal before front
vowels). For velar phonemes, only the palatal counterparts appear before front
vowels. (Scatton 1984:18; also Wood 1996)

The phonemic contrast in pal/non-pal consonants is evident only before non-front
vowels, as before front vowels consonants are palatalized regardless. For this reason,
the examples only show palatalized (non-velar) consonants only before non-front
vowels, otherwise the non-palatalized consonants are used.

Except for the dorso-palatal /c 3 ¢/, palatalized phonemeare found only in front of
non-front vowels. In other contexts (e.g. before front vowels, consonants, and word-
finally) the pal/non-pal phonemic opposition is neutralized in the orthographynd the
consonants are represented by their non-palatalized counterparts—it is understood that
before front vowels consonants are palatalized (in the sense of a palatal offglide;
Scatton 1984; Wood 1996).

For velars, they are represented by the palatalized counterparts alwaysbefore /e i/, and
the opposition between palatalized and non-palatalized phonemes is found only in
front of non-front vowels. (Hauge, pp. 9)

Examples




336

Palatalized phonemes possible

Nealization positions: not possible to tell

pal/non pal. phor

before back vowel: before front V: Wd-final:  Before C:

[p'atiat] [p'atifto] [pot]  [p'otni]

‘the road’ ‘roads’ ‘road’ ‘pertaining to roads’
(adj. pl.)

[bax] [l:;eje]

‘I was’ ‘you were’

(pp- 8)

Note: Even though the representation of non-palatalized phonemes is by indicating the
non-palatal symbol, e.g. [t], there is slight palatalization before front vowels for all
consonants (except velars which show full palatalization in these contexts). Thus,
there is neutralization of the phonemes before front vowels. The phonetic
representation for the examples above should thus be:

[p'atifta] ‘roads’
[blefe]
Velars always represented by palatalized counterparts before front vowels /e i/
[kn'igo] ‘book’ (pp- 9)

[kn'i]

‘you were’

‘books’
[m'arka] ‘stamp’
[m'arci] ‘stamps’
[tfex] ‘Czech’ (noun)

[tf'eci] ‘Czechs’

Full or secondary palatalization (or unclear)

Phonemic—seen only before non-front vowels
Before front vowels all cons are slightly palatalized, and velars do not appear before
front vowels (rather their palatal counterparts do).

Full for velars
Secondary for others

Types of triggers (what are they)

Phonemic: everywhere except before front vowels!
front vowels /i e/

emes
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Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

maintained

Type of target

all consonants are moderately palatalized before front vowels, taking on the tonality of
the following front vowel

non-palatalized velars never appear before front vowels, only the palatalized
counterpart does

Fate of target (what it changes into)

k> ¢
g2}
X2 ¢
Sec. pal. for labials and coronals

Additional information

With respect to morphological vs. phonological palatalization, the best thing to do is to
categorize Bulgarian as a phonological case, even though for velars the examples
show that there is a final front vowel suffix (plural). The reason for this is that velars
would palatalize in this way regardless of whether this is a suffix or not, so it is really
a case of phonological palatalization.

Wood (1996:149)) also states that coronals are palatalized (secondary palatalization)
when adjacent to front vowels, not only before front vowels.

Comments (can be speciaymbols, or other)

References

Hauge, Kyetil Ra. 1999. A short grammar of contemporary Bulgarian

Scatton, Ernest A. 1984. A reference grammar of Modern Bulgaria&iavica
Publishers: Columbus, OH.

Wood, Sidney A. J. 1996. Assimilation or coarticulation? Evidence from the temporal
co-ordination of tongue gestures for the palatalization of Bulgarian alveolar stops.
Journal of Phonetic24, 139-164.
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Sound inventory

Consonantal phonemes and allophones:
Phoneme Non-pal Pal

p p P’
t t t’
k k c
b b b’
d d d
g g }
m m m’
n n n
n3 n3 i
n3 n3 n
w w w
y y J

r r[r] d’

S S S

X X X

h - -

) - -
Vowels

Short and long versions: a, e, 0, 1,1, u
Diphthongs: au ai ei, oi ,ii, ui

Summary of the findings

Consonants and consonant sequences (except for glottals, h and ?) are palatalized

when PRECEDED by [i, i:] or an [i] diphthong. Otherwise, non-palatalized versions

are used (p. 39).

Labial and coronal: secondary palatalization.

Coronal and Dorsal: full palatalization (but it is a different set of coronal consonants,

not the same ones).

Consonant clusters can also palatalize, with limitations. (see Additional information).

Examples

(underlying forms are reconstructed based on description).

p. 32-40
Dorsal:
/pi:ko/ > pi:co  “little chap’

/kaiku:si/ > kaicu:si  ‘jaguar’
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/i:ka/ - i:ca ‘to get (smth) out of (smth else)’
/poiNgo/ —> poinjo ‘boar’ (extends over CC)

faixkuw:ru/ = aixcuwrru ‘fluid’ (extends over CC)

Labial :
/si:mo/ - si:m’o ‘liana’
/aima/ - aim’a ‘to smoke’

/pi:po/ - pi:p’o ‘skin’

/kibainare/ - kib’ainare ‘proper name’ (unclear why [n] not palatalized after the
ai)

/si:wa/ > si:w’a ‘species of fish’

/taiwo/ > taiw’o  ‘sign’

/a:sing/ > asidi ‘heat’

/in3ga:na/ = ifya:na ‘behind him’

/poinzgo/ -» poinjo  ‘boar’

/aixku:ru/ = aixcuru  “fluid’

/ixporiiri/ = ixp’oriiri ‘creek’

Coronal:

/iya:ko/ = ija:ko ‘at that time’  (see comments below for y/j distinction)
firazko/ 2 idazko ‘large ant’

/pi:to/ > piit’o  ‘flatus’

/ita/ > ifa Cinit’

/kuita/ = kuit’a  ‘spindle’

/pisu:ru/ > pifuru  ‘species of fish’

/paisa:wa/ = paiSawa ‘cluster of fruits’

/pi:na/ > pi:da  ‘to catch, to seize’

/maina/ - maina ‘plantation’
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Full or secondary palatalization (or unclear)

Secondary palatalization for alveolars and labials: t, d, r, p, b, m, w
Full palatalization for velars (k, g, X, n3, n3) and coronals (y, s, 1).

Types of triggers (what are they)

[1, 1:] or an [i] diphthong. p. 39

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Maintained

Type of target

Sec. pal.: Coronals: t, d, r
Labials: p, b, m, w
Full pal.: Dorsal: k, g, x, n3, n3
Coronal: s, n
y (change in friction)

Fate of target (what it changes into)

Sec. pal: has an off glide without friction (except in the case of r).
r > d& (voiced and with friction)

t> ¢
d> &
Labials as well have secondary palatalization.

Full palatalization:
k-> ¢ (voiceless pal. stop)

g 2 1 (voiced pal. stop)

x> X (velar fricative, centro domal p. 42)
n3 > 1 [n]

n3 =2 1 [n]

y = j (change in friction)

s> S [f]

n—> 1 [n]

non-bilabial nasals all change to n (from tongue tip to blade articulation)

/t/ and /y/ get palatalized mainly after /-i/ diphthongs p. 40
/aiya:ri/ =>[aija:ri] ‘hand’
/piiruzku/ > [pidusku] ‘pig’

But if the /i/ or /i:/ is initial, palatalization occurs always, but if they are non-initial,

palatalization never occurs (p. 40)
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miye:ro ‘over there’

kuri:yara ‘boat’

After a prefixed [1], palatalization sometimes occurs and sometimes it does not—no
systematicity it seems. (p. 41)

i-+ ya:ko ‘then’ = [iya:ko] and [ija:ko] ‘at that time’

i-+ rombi ‘to die’+ -xpa > [irombixpa] and [idombixpa] ‘not dying’

Additional information

Note the full palatalization of [r]> d', it also has secondary palatalization. The only
difference between the off-glide in this case and that in sec. pal. proper is that this one
has friction and the other one does not.

The [y] = [j] change is different from other types of pal. because the [y] semivowel is
actually more like the trigger [i] than the resulting fricative [j]. Why does this
happen? It is not clear, but the author (and myself) will keep it under palatalization.
In the other cases, Hoff says that the consonants become more like the trigger vowel.

This type of previous vowel causing palalization extends to consonant clusters:
p. 39

/inga:na/ —>[inja:na] ‘behind him’
/poingo/ = [poinjo] ‘boar’
/ixpori:ri/ = [ixpori:ri] ‘creek’ (p. 40)

Note here that the last [r] did not get palatalized after [i]. This is because for some
reason consonants and consonant sequences do not get palatalizedwhen they are
BOTH preceded and followed by [i] except in cases where the cluster is [x+C]. In
these cases only [x] is palatalized. p. 40

/pixpisi/ > [pixpisi] ‘species of bird’

Comments (can be speciaymbols, or other)

[v] is a consonant, and [j] is not. [j] is the palatalized alophone of [y] after a trigger.
[y] is a laminal semi-vowel
[j] 1s an ungrooved fricative (p. 33)

n3 is a front dorso-velar nasal
n3 is a dorso-velar nasal

References

Hoff, B.J. 1968. The Carib LanguageThe Hague, Martinus Nijhoff.
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COATZOSPAN MIXTEC . Oto-Manguean, Mixtecan, Mixtec-Cuicatec (Mexico)

Sound inventory

Consonants:
p, mb, B, m, 8, &, t, nd, ts, ndz, s, 1, r, n, tf, ndz, k, ng, kw, ngw

Vowels:
/i, e, a, 0, u, i,/ and nasal counterparts

Summary of the findings

Coronals undergo full palatalization before front vowels in the speech of women, and
secondary palatalization before high back vowels in the speech of both men and
women.

Examples

p. 29

Full palatalization in the speech of women:
t=> tf/ _ front vowels

nd-> nd3/_front vowels

men women
/ndii/ [ndii] [ndzii]  ‘force’
/ndee/ [ndee] [ndzee] ‘black’
/ndaa/ [ndaa] [ndaa] ‘certain’
/tii/  [tii] [tfii] ‘man’
/tee/  [tee] [tfee] ‘leaf used for roofing’

/ta?a/ [ta?a] [ta?a] ‘pimple’

General palatalization: in both men’s and women’s speech, and it is triggered by high
back vowels, [, u], not by front vowels. P. 41

/ndu?u/ [nd'u?u] ‘tree trunk’
/ndit/ [ndjii] ‘flat, smooth’
/tu?u/ [fu?u] ‘cutting off water’

iy [tid] ‘twisted’

Full or secondary palatalization (or unclear)

Women’s speech:
o full before front vowels [1, ]
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0 secondary before high back vowels [ %, u]

Men'’s speech:
0 secondary before high back vowels [, u]

Types of triggers (what are they)

front vowels [1, e] (full)
high back vowels [%, u] (secondary)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal: nd, t

Fate of target (what it changes into)

Full (women’s speech):
nd-> nd3

t=> tf
Secondary:
nd-> nd’
t> ¢

Additional information

This is phonological palatalization.

Also interesting interaction with nasalized vowels (p. 44-46). If a [u] is not
underlyingly nasalized, it does not trigger palatalization, but if the nazalization is
underlying, palatalization is obtained. This may be due to an arbitrary constraint??

References

Gerfen, Chip (1999). Phonology and Phonetics in Coatzospan Mixtec. Kluwer
Academic Publishers.
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CYPRIOT GREEK . Indo-European, Greek, Attic (Greece)

Sound inventory

Consonants (phonetic): (Arvaniti 1999)

Bilabial Labio- Dental Alveolar Post-alveolar  Velar
dental

p t k
f v 00 s z I 3 X Yy

Vowels (phonetic in [ ]): (Arvaniti 1999)
i u

ele] o
a[e]

Summary of the findings

As in the Standard dialect, in Cypriot Greek velars are fully palatalized before the
front vowels /e/ ([€]) and /i/. (Arvaniti p. 175). In addition, /k/ preceded by /n/ gives
rise to [n3] before /e/ and /i/. (p. 175)

/n/ and /1/ also have palatal allophones when followed by /i/ and another vowel in the
same syllable.

/s/ and /z/ also palatalize in the same contexts as /n/ and /1/ (followed by i+V in the
same syllable) (p. 175).

For the cases where /i/ followed by another vowel triggers palatalization, /i/ is not
pronounced (it is only underlying).

Interesting fact: the vowel /i/ has different realizations:
-when it is followed by another vowel in the same syllable BUT is not preceded by
one of the consonants with palatal allophones (discussed above), it is realized as [c]

(or [k] if preceded by /1/).

-when it is preceded by m and followed by another vowel in the same syllable, it is
pronounced [n]
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Examples
Velars: (p. 175) ([i] is a voiced palatal velar fricative, but others call it a
glide)
k—=>c x>
Y2
nk=> ny
n>n

1= K (orj for some speakers who do not have A in their inventory, p. 175)
Examples (Arvaniti p. 175-6; reconstructed phonemic transcriptions)
/ti.a.nia/ [ti.'e.pe] ‘frying pans’

/ti.anin/ [ti.'enin] ‘frying pan’

/filia/  [fi.'Ae] ‘kisses’

/filin/  [fi.'lin] ‘kiss’

/ilios/  ['ikos] ~ ['jos](by speaker) ‘sun’

/ni.sia/  [ni.'fe] ‘islands’

/ni.sin/  [ni.'sin] ‘island’

/ma.ha.zia/ [me.he.'3e] ‘shops

/ma.ha.zin/ [me.he.'zin] ‘shop’

Conditions (contexts that trigger alternation)

A following /e/ ([€]) or /i/ for velars, including /nk/.
Following i+V in same syllable for coronal nasal, lateral, and fricatives

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

e/, 11/ for velars
i+V (in same syllable) for coronals

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained for syllable nucleus, deleted otherwise (i.e. in cases of i+V)
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Type of target

Velar: k, x, y, and also /nk/
Alveolar: n, 1, s, z,

Fate of target (what it changes into)

Velars:

k=>c x>

nk-> nj v

Alveolar:

n>n

12 K orj (depending on speaker)
s2

z2 3

Comments (can be speciaymbols, or other)

[i] is a voiced palatal velar fricative

[#] is a voiced palatal velar stop
[c] is voiceless palatal velar stop

References

Arvaniti, Amalia. 1999. Cypriot Greek. In Journal of the Intmational Phonetic

Associatior29(2) 173-178.
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DAKOTA . Siouan, Siouan Proper, Central, Mississippi Valley, Dakota (USA)

Sound inventory

Consonants:
Bilabial b p p" p’ m W
Alveolar t "ot zs () n 1 y
Pal-Alv. tftf 3 [ ()
Velar ¢ h () (velar spirants)
Velar g k k" K
Glottal h

?
Vowels:

Oral:1,e,a,0,u
Nasal versions of the above.

Summary of the findings

In stems of active verbs and also in some velar-initial affixes and clitics, velar full
palatalization when following a front vowel [, e]:

k> tf, kK’ tf°, k"> tf" (Shaw, p. 67)

This is very constrained. It does not seem to occur morpheme internally after [i,e].
After [i] there has to be some morpheme or lexical derivation boundary (as in lexical
compounds).

After underlying [e] palatalization is morphologically conditioned: only after an [e]
that is a demonstrative affix: [e, he, le].

Palatalization of [t] is questionable (in one dialect only; see Additional Information
below).

Examples

kaya ‘he made it’ (plain) (Shaw p. 68)
ni + tfaya ‘he made it for you’

ma+k'i ‘he carries me on his back’ (glottalized)

ni + tf’ i ‘he carries you on his back’

wa + kMute ‘I shoot’ (aspirated)

kitfi + tf"ute=pi ‘they shoot each other’
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This does not occur if the velar is part of a consonant cluster:
ni + ksapa “you are wise’

ni + kfu=pi ‘they pile on you’

kitfT + kte=pi ‘they are killing each other’

Inactive/Stative verb sems: no palatalization
ma +k"ata ‘I am warm’

ni +kPata  ‘you are warm’

ma +kiza ‘I squeak’

ni + kiza ‘you squeak’

na+ni+kiza ‘he makes you squeak by kicking you’

Affixes:
INSTRUMENTAL

ka+k"oka ‘to make a noise by striking’

i+ tfa/ +k"oka ‘to make noise by striking against’

ka + bu ‘to beat (a drum)’

i+tfa+bu ‘drumstick’ (instr. + by striking + make loud noise)

ka + k’(;ya ‘to scrape by exerting force’

i+tfa+k’oya ‘ascraper’

REFLEXIVE

fi+ki+kte/ > [itf’ikte] ‘he killed himself

/na+1i+Kki+kat/ > [naitf’ik™ata] ‘he makes himself warm by walking’

also some other affixes like the mutual contact, effect /k"i/, the ‘kin suffix’/ku/, and
the qualifier ‘ka’. (Shaw p. 195)

LEXICAL COMPOUNDS:
/t"i % kay/ = [t"itfaya] ‘to pitch a tent’ ( dwelling % make)
/mni % k’a=pi/ > [mnit{’api] ‘well’ (water % dig=PI)
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DEMONSTRATIVE: (Shaw p. 199)
kak"el ‘in that manner’
letf"el  ‘in this manner’

etf'el  “in the right way’

Conditions (contexts that trigger alternation)

A preceding front vowel, [i, e], triggers full pal on a voiceless velar (plain, glottalized
or aspirated) in:

-active verb stems (except those which are dependent verb stems).

-prefixes, suffixes, enclitics with an initial velar

-lexical compounds

BUT: adverbs do not palatalize

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changeyr a more formal approach, etc.)

NA

Full or secondary palatalization (or unclear)

Full palatalization

Types of triggers (what are they)

[1, e]

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Maintained

Type of target

Velar stop (plain, glottalized, or aspirated)

Fate of target (what it changes into)

Palato-alveolar affricate (tf) with corresponding aspiration or glottalization

Additional information

Palatalization of [t] is reported in some dialects (Santee, Sioux Valley, Yankton) but it
is considered questionable: it is unstable and unproductive, with erratic and obscure
conditioning environments (Shaw p. 110)

t+y > tf, but this time the trigger follows the target, and it is the semivowel/glide.

Notice the variety of possible forms: (in Santee)
/k"at % ya/ > [kPatfa] ‘to make warm’ (hot-causative)
> [khadya]
- [kManya]
All the dialects have a limited number of forms with [t] and [t{] in free variation, often

either BEFORE or AFTER a palatalizing vowel, [i, e] (but I only see examples with
before): (p. 111)
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Santee:
ptetfela ~ ptfetfela ‘short’
tfistila ~ tfistfila ‘tiny’

Sioux Valley:

tistina ~ tfistina ‘little’  (younger vs. older speakers use)
Yankton:

xti ~ xtfi intensifier

But, palatalization of this [t] does not occur in every instance where the palatalizing
environment exists:

tita ‘to have force exerted’
tiktitfa  “to be sticky’

ate ‘father’

thate ‘wind’

ite ‘face’

—> [t] palatlization is not synchronic, it is “vestiges of a historical process which have
not yet been stably restructured in the lexicon” (Shaw p. 112)

Related phenomena (i.e. are there other progressive assimilatory processes?):
-a deletes before another vowel (regressive influence) p. 34, Shaw.
NOT OBSERVED

Comments (can be speclaymbols, or other)

[t] is given as [c] (as in English ch; p. 5)

[f] given as [§]

[3] given as [Z]

the [C’] means glottalized

= means enclitic boundary

% is a lexical boundary (as in lexical derivation)
+ is morpheme boundary

# is a word boundary

References

Boaz, Franz and Ella Deloria (1941). Dakota Grammar
Shaw, Patricia (1980). Theoretical Issues in Dakota Phonology and Morphalogy
Garland Publishing, NY.
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DHIVEHI/MALDIVIAN . Indo-European, Indo-Aryan, Sinhalese-Maldivian
(Republic of Maldeves, near India)

Sound inventory

Consonants (pp. 3)
Lab Dent Retro Palatal Velar

p ot tf k
b d d g3 g
b d q. ng (prenasalized stops)
m n )
y (semivowel)
1 L
r (flap)

f s § h

VA
Vowels
i u ii uu
e o ee 00

a aa

Summary of the findings

The dentals palatalize before /-i/ when a vowel-initial suffix is added. The /-i/ is part
of the stem, and there is no palatalization when there is just /-i/ and no vowel-initial
suffix, or when there is a consonant-initial suffix. The /-1/ is deleted and the consonant
geminates.

For velars and labials, the consonant does not palatalize, it geminates and the vowel
preceding the consonant gains an offglide. The /-i/ is deleted also.

After prenasalized stops, the prenasalization becomes a full nasal, dentals still
palatalize but there is no gemination. With labials and velars, the same pattern above:
vowel receives an offglide, the /-1/ is deleted.

The same applies to heavy syllables (with a long vowel).

In all three cases above the /-i/ deletes and the palatalization with gemination or full-
nasal and the vowel receiving an off-glide are viewed as a remnant of the /-i/.

Palatalization is blocked when the stem-final /-1/ follows a retroflex consonant or
when there is a closed penultimate syllable:

After retroflex consonants when a vowel-initial suffix follows, /-1/ is retained and [y]
is epenthesized to break up hiatus.

After closed syllables, /-i/ is retained and [y] is epenthesized to break up hiatus.

—> Coronals (non-retroflex) palatalize
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—> with dorsals and labials, there is no palatalization but there is an offglide on the
vowel-> possibly palatalization of the vowel??

- retroflex consonants do not palatalize

Examples

Vowel-initial suffixes before stem /-i/ with labials and velars (Non-coronals) (pp. 8):
preceding vowel gains an off glide, consonant geminates, -i disappears (possibly
reflected in the off glide? possible epenthesis argued by some).

loobi ‘love’
looybbek ‘love-Indefinite’ (lab. geminates, diphthongization)
looybbakii ‘love-Equative marker’ (lab. geminates, diphthongization)

looybba]  ‘love-Dative’
looybbaku ‘love-Unspecified marker’

(pp- 9)

Labials

abi ‘wedge’ aybbek ‘a wedge’
niyami ‘navigator’ niyaymmek ‘a navigator’
kurafi ‘roach’ kurayppek ‘a roach’

avi ‘sunlight’ ayvvek ‘some sunlilght’
Velars

boki ‘bulb’ boykkek  ‘a bulb’

buraki ‘perch/fish’ buraykkek ‘a perch/fish’

Consonant-initial suffixes and NO gemination or other process before stem /-i/
loobin ‘love-Instrumental’

loobiige ‘love-Genitive’ (not sure why there is a longer /-i/ here)
loobiigai ‘love-Locative’

Palatalization and Gemination with dentals (pp. 8)
eti ‘thing’ ettfek ‘a thing’
rodi ‘thread” roddzek ‘athread’
fani ‘worm’ fappek  ‘a worm’

duni ‘bow’ dupnek  ‘a bow’

fali ‘oar’ fayyek ‘an oar’

Pre-nasalized stops become full stops rather than geminate: (pp. 9)

Coronal: ka"di ‘porridge’ kandzek  ‘porridge’ (pal)
Labial: a"bi ‘wife’ aymbek  ‘a wife’ (off-glide)
Velar: fula"gi  ‘flying fish’ fulayngek “‘a flying fish’ (off-glide)
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Super-heavy syllables created via palatalization: (pp. 9)

doodi ‘ray’ dooddzek ‘aray’
duuni ‘bird’ duunnek ‘a bird’
loobi ‘love’ looybbek ‘alove’
vaagi ‘strength’ vaayggek ‘a strength’

Palatalization is BLOCKED for retroflex consonants (/r/ patterns with retroflex

sounds): (pp. 10)

buri ‘tier’ buriyek ‘a tier’ (y 1s inserted for hiatus
res.)

fali ‘slice (n.)’ faliyek ‘a slice’

badi ‘gun’ badiyek ‘a gun’

Palatalization is BLOCKED after CVC penultimate syllables: (pp. 10)
Dentals:

batti ‘light’ battiyek ‘alight”  (y is inserted for hiatus
res.)

buddi ‘mind’ buddiyek  ‘a mind’

bonti ‘unopened frond”  bontiyek ‘an unopened frond’
kulli ‘emergency’ kulliyek ‘an emergency’
dzinni ‘jinni’ dzinniyek  ‘ajinni’

Labials:

nappi ‘bad food’ nappiyek  ‘bad food’

bimbi ‘millet’ bimbiyek  ‘millet’

Velars:

fangi ‘frond’ fangiyek ‘a frond’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

Front vowel /-1/ as part of the stem, when a vowel-initial suffix follows

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Deleted if reflex of it is possible:

Maintained otherwise (if no palatalization or diphthongization takes place—off-glide
of preceding vowel)
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Type of target

Coronals: palatalize
Labials and velars: do not palatalize, but they geminate and the preceding vowel
receives an off glide in the same context that the coronals palatalize

Fate of target (what it changes into)

t=> tf (and geminates)

d-> d3  (and geminates)

n>n (and geminates)

1=y (semivowel; and geminates)

"d = nd3 (no gemination, just full stop)

Labials and velars: do not palatalize, but they geminate and the preceding vowel
receives an off glide in the same context that the coronals palatalize

Comments (can be speciaymbols, or other)

Dhivehi has no complex consonants linking multiple places, so this is why it may not
produce secondary palatalization on labials and velars.

Q: do other languages where consonants do not palatalize show a similar pattern? Is
this a valid point, or is it a fluke?

Cain uses an OT approach, with moraic prominence constraints, and relates /-i/ to
coronal consonants as having the same place node.

References

Cain, Bruce. 2000. An OT account of coalescence and compensatory lengthening in
Dhivehi (Maldivian). In Working Papers of the Cornell Phonetics Laborateryi 3,
December.
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EASTERN OJIBWA. Algic, Algonquian, Central, Ojibwa (Canada)

Sound inventory

Consonants:

pp tt kk tftf ss [f (fortis; sometimes aspirated, longer)
p t k tf s [ (lenis; never aspirated, shorter)

?

m n
final nasalization:™

semivowels: y w (positional variants of [i, o]—when they follow or precede
another vowel)

Vowels:

a 1 o (short)

a: e: e: o: (long)

Reduced vowels: e,u  (p. 3-5; positional variants of a, i, o as follows: If more than
one short vowel, the ones in odd numbered syllables reduce—except the last vowel of
a word; before [w] a short vowel reduced to [u], and [a, 1] reduce to [e])

Summary of the findings

Velar [k] and [kk] are pronounced more fronted before front vowels, and retracted
before back vowels. Before front vowels they may have a [y]-like offglide—
especially marked before [e].

The sibilants [{] and [ff] have a [y]-like off-glide before a front vowel, especially
before [e].

This is secondary palatalization.

Examples

(palatalization is not notated in the book, so I include it here as a superscript ['])

/ke-ttin/ > [Klettin] ‘really’ p. 8

/meniffe] > [meniff'e] ‘island’ p. 9 (also final nazalization, which is typical for this
lg.)

Full or secondary palatalization (or unclear)

Secondary (but it sounds more like extreme fronting for dorsals)

Types of triggers (what are they)

Front vowels: [e], [i]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained
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Type of target

Dorsals: k, kk
Coronals: {, {

Fate of target (what it changes into)

Secondary palatalization

Additional information

[u] usually causes labialization on preceding [k] or [kk]: pi:k“uska: ‘it breaks’ (lab.
symbol added by me; p. 6)

Comments (can be speciaymbols, or other)

¢ and cc given in the book for the affricates [tf] and [t{t{] (p. 8)
§ and $S are given in the book for [{] and [{{] (p. 3)

References

Bloomfield, L. Eastern Ojibwa. Grammatic&ketch, Texts and Word Listnn
Arbor, Michigan. 1956 (?-no date given except in a foreword by Charles F. Hockett,
Feb. 1956).
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EJAGHAM . Niger Congo, Bantoid—but distinct from Guthrie’s Bantu languages
(Cameroon; Africa)

Sound inventory

Collapsed over three main dialects, Western, Eastern, and Southern

Consonants: ( Watters p. 32)
labial alveolar post-alv vel lab-vel

pb t d tf d3 kg kpgb

f S
r (flap)
m n N n
y W
Vowels: (Watters p. 38)
Front Back
unrd rnd unrd rnd

high 1 u u
mid € ) )

low

Notes on vowels:

Some treat /&/ as a central high vowel, but Watters prefers to put it with the front
vowel, as it behaves more like a front vowel (in triggering palatalization—for my
purposes it would not matter, as high vowels can trigger palatalization whether they
are front or back)—p. 38.

/1/ becomes [i] when it follows a labial or labio-velar and precedes a velar in the root;

/i/ becomes [1] when it follows any cons. other than labial or lab-vel;
/e/ becomes [e] as a prefix and when first vowel of root is high:
g-big [ePik] ‘it is enough’ (p. 39)

Summary of the findings

Alveolars, post-alveolars, and velars are fronted before high front vowels [i] and [«].
[k] optionally palatalized (secondarily) only before [g].

[g] obligatorily palatalized (secondarily) before [€] and [#], and optionally before [i]!!
[1] is realized as [1] when following a velar.

The dental marker [_]means fronting in the representation in the book. ["] is
aspiration on voiceless stops root-initially.

Examples

Fronting before [i, #]: (p. 33)
a-ti > [at "] ‘she found’ a-td > [at"a] ‘she abused’
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a-di - [adi] ‘she ate’ a-dad - [adaT] ‘it was dull (not
sharp)’

a-tfi = [at("i] ‘it (the leopard) called’ a-tfa = [a t{u] ‘she puckered (her lips)’
a-dzi - [ad3i] ‘she gave birth’ a-dzt - [ad3@] ‘she vomited’

a-ki = [ak"i] ‘she kept’ NA

a-gini > [agWini] ‘she forgot’ a-gh > [ag’d] ‘it stunk’

(note here optional palatalization of [g])

[k] is also optionally palatalized only before [€] (mid front vowel):
a-ké > [ak"8] ~ [ak¥e] ‘she sliced’

[g] is obligatorily palatalized before [€], and [&], but optionally before [i]

a-g¢ > [ag’¢] ‘he entered’
a-ga > [ag’y] ‘it stunk’
a-gini - [dgini] ~ [ag"ni] ‘he forgot’

It is possible that the optional palatalization before /i/ is due to the conflict between [i]
triggering fronting on the same consonant. Still, why optional here?? Does fronting
take precedence, perhaps because it is more common and through analogy that
becomes the preferred way of alternation??

Conditions (contexts that trigger alternation)

A following high front vowel (not [-i] for [g])
A following mid front vowel (for [k])
Fronting of all stops, except the labial and labio-velar ones.

Full or secondary palatalization (or fronting, unclear)

Fronting
Dorsals secondary palatalization (but optional)

Types of triggers (what are they)

high front vowels [i] and [#] (fronting)
[k] optionally before [€] (mid front vowel) (secondary palatalization ?)
[g] obligatorily before [¢],[#], but optionally before [i] !!

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Alveolars, post alveolars, and dorsals (stops, affricates: t, d, k, g, tf, d3)—fronting.
Velars [k, g] for optional secondary palatalization (obligatory for [g])

Fate of target (what it changes into)
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Fronting for t, d, k, g, tf, d3--simply represented with a dental marker
Sec. pal for [k], [g]

[#] = rounded central high (more front) vowel

fronting is represented with the diacritic for dental sounds _
[t{] given as [€]

[d3] given as [j]

[n] given as [0]

References

Watters, John R. 1981. A Phonology and Morpholoy of Ejagham—With notes on
Dialect Variation
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ENGLISH. Germanic, USA

Sound inventory

Consonant phonemes:

p t tf ?
b d dz g
m n 1
0 S § h
v 0 z 3

1

r
w J

Vowel phonemes:
i

1
€ ]

©c 9 ¢ e

(& A

® a
Diphthongs: aj, aw, 0j

Summary of the findings

Alveolar stops and fricatives become palatal before a following palatal glide. This is
post-lexical phonological palatalization, occurring both within roots and across
morpheme boundaries.

Velar fronting also exists in English before front vowels.

Examples

/did ju/ = [didzju] ‘did you’

/hajd ju/ = [hajdzju] ‘hide you’

/hit ju/ = [hitfju]  ‘hit you’

/tjusde/ > [tfjusde/ ‘Tuesday’

/01s jior/ = [O1fjior]| ‘this year’

/mis ju/ = [mifju] ‘miss you’

/bAz ju/ = [bazju] ‘buzz you’

/pliz ju/ = [plizju] ‘please you’

/kemfjuz ju/ = [kemfjuzju] ‘confuse you’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

Palatal glide
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Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronals: t, d, s, z

Fate of target (what it changes into)

Post lexical (phonological)
d-> d3

t>tf

s2

z2 3

Additional information

Diachronic full palatalization of coronals and dorsals (Jones 1960).
ed)

d->d3

t> tf

k> tf

piktjur > piktfr ‘picture’
kwestjon > kwestfon ‘question’
greendjur - grandzor ‘grandeur’

sjugor > fugor ‘sugar’
kinn - cin 2 tfin ‘chin’
References

Fromkin, Victoria, Nina Hyams, and Robert Rodman. 2006. An introduction to

language Thomson-Wadsworth. 8" edition.
Jones, Daniel. 1960. An Outline of English Phonetic€ambridge.
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FANTI . Sudanic, Akan group (spoken in the Gold Coast Colony, British West
Africa)

Sound inventory

Consonant phonemes: (p.8-9)

p t k kw
b d g gw
f S h [x] hw [xw] (voiceless spirants)
y (voiced spirant)
Consonants or vowels:
w r (voiced spirants)
m n (nasal spirants)
Vowels:
i u
e 0
a

There are also suprasegmental phonemes, all referring to vowels (heightening,
nasalization)

i1s [1] or slightly lower (pp. 15) as in English [s1t] ‘sit’

e is [€] as in English [pet] ‘pet’

1" is[i]

‘eis [e]

Summary of the findings

Labials

/p, b, f, w, m/ are palatalized before /i, e/ (nasalized or not); for all but /w/
palatalization is “scarcely audible before /i/; it is impossible to hear it during the lip
contact, as it is homorganic with the vowel after the contact is released ... the
palatalization of /w/ before /i/ and of all of these consonants before /e/ is strong and
easily distinguished. There is a short [y] glide before /e/” (p. 10)

Alveolars
/t,d/ => [ts, dz] /__ /i/ only (affricate with sibilant release)

[s] may also be affected in the same way, but because it is already a sibilant it may not
show the effects as readily. (p. 11)

[n] = [nj]/__ /i, e/ (it is palatalized with [y] release before /i, ¢/).

This palatalized version of [n] is to be distinguished from phonemic /ny/ and from /nn/
before /i, e/ which is phonetically [nny] (pp. 11). There is a syllable boundary in both
such cases.

/t/ is (secondarily) palatalized before /i/ and velarized before /u/ (pp. 13)—no
examples given. | say secondary palatalization because the author does not specify
any form. For full palatalization he does give the phonetic form.
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Velars
/k, g, X, v/ have variants [¢,8,8,7] before /i,e/ (p. 11).
Exception: /h/ only palatalizes to [§] before the non-nasalized /i,e/.

Before nasalized /i,e/, /x/ is a palatalized [x'] ( this involves secondary release,
indicated by transcription as [hy]).

There are also specific exceptions to this general statement about velars:

e If the next consonant is /t, s/ the non-palatalized variant of /k/ occurs. (the
remaining velars do not appear in this context, but it is assumed the same
would happen to them)

e Before /ira/, /k/ also remains unpalatalized
e In the word /ki’etéké/ ‘train’ there is no palatalization

e In /ké/ before a CV (with low tone) or CV(high tone)+(low tone) (also some
more details here, with morphology involved. /ke/ is a verbal prefix with
phonemically distinctive positions; pp. 12)

Labio-velars

/kw, gw/ > ~ [¢,g] with palatal and bilabial release / _/i,e/

(output similar to variants of English /t,d/ in ‘true’, ‘drew’, but no retroflex release.)
Notes:

e the voiceless member of this pair (presumably /kw/) also appears before [a]
and the combination is analyzed as /kwi’a/

e The voiced variant also occurs before /u/, usually when followed by /m/ (the
author notes that most (if not all) cases of /u/ are secondary changes from /i/. 1
interpret this to mean that the words historically had /i/. As the examples
show, there is some alternation still between /i/ and /u/ in related forms. Here
are the examples they provide in support:

e /gwuu/ [d3]uu ‘lice’ (originally /gwiw/ --presumed, no related form given)

e /agwu'ma/a[dzJu'ma ‘work’ (compare /agwin-fii/ a[d3]i'n-fa
‘craftsmen’—related form)

/hw/ is a close, palatalized bilabial spirant produced with the lips pursed as if for
whistling; it occurs only before /i,e/.

Examples

Labials: my transcriptions; based on phonetic description of orthography and
phonological processes. They say there is a short glide only before [e] when
labials /p, b, f, m/ palatalize. Before [i], the “scarcely audible” palatalization is
indicated with [’] for these consonants.
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api’m, [ap’r'm] ‘athousand’

obi’ [ob’1’] ‘someone’

f1’ [f17] ‘come from, go from’
awi’ [awji’ ‘thief’
imi [im’i] ‘I, me’

pe [pje] ‘like, want’
abén  [abjén] ‘horn’

fe [fj€] ‘beautiful’
wen [wjen]  ‘to guard

amén [amjén] ‘herring’

Alveolars:

ti [tsi] ‘hear’

tintin  [tsintsin] ‘long’

di’ [dzi’] ‘partake of, eat’
adikédi [adzikédzi] ‘gift’

ni [nji] ‘be identical with’
ni'nd [nji'na] ‘all’

< b

ni‘a [nji‘a] get
anén [anjén] ‘witch’ (a rare case of /ne/)
Rhotic: no examples given

Examples of nasal contrasts: (pp. 11)

/oni/ ‘with’ (palatalization)
Jonyé dem/ ‘itisn’tso’ (no palatalization; phonemic /ny/)

/onni” hd/ ‘he isn’t here’ (no palatalization; phonemic /nn/)

Velars:

kiw [tfliw  “fry’ Wi' i[3]i° ‘this’

nkin n[tf]in  ‘salt’ ve [3]le ‘do, make, be described as’
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ke [tf]e ‘give’ xi'd [x']i'd ‘need’ [hy]
gi'na [d3]i'na ‘dwell’ oxin o[x'Jin ‘chief [hy]

ixén i[x']én ‘boat’ [hy]

xira [flira ‘earthen water pot’

Xe [fle ‘he located at (out of sight)’
oxin o[x'Tin ‘chief’

ixén i[x']én ‘boat’

Labio-velars:

kwi [t(™Ti ‘pull’
awokwi awo[t["]i ‘eight’

gwi [d3™]i ‘quiet down’
XWi [xw]i ‘beat’ < no pal. for [xw]
XWe [xw]e ‘look at’

mirixwixwé [m’]irixwixwe ‘I want’
/gwuu/  [d3]uu ‘lice’ (originally /gwiw/ --presumed, no related form given)

/agwu’'ma/ a[dzJu'ma ‘work’ (compare /agwi'n-fu/ a[d3]i'n-fu ‘craftsmen’—
related form)

Full or secondary palatalization (or unclear)

Secondary for labials and some coronals /n/ and /t/ (they say that it is a short [y] glide
before /e/, so it is most likely secondary palatalization.)

Full for dorsals

(t, d, perhaps [s] spirantization)

Types of triggers (what are they)

/i, e/
(/e/ for labials leads to most audible palatalization)
/1/ for /r/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

maintained

Type of target

Labials /p, b, f, w, m/
Coronals /t, d, s, n, 1/
Dorsals: /k, g, X, v, kw, gw/
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Fate of target (what it changes into)

(a following glide indicates secondary palatalization)
p 2pj

b =2 bj

f->1j

m = mj

W= Wj

n - nj

> 1j

k> ¢

g>¢e

v z (glide becomes fricative)

x=> x before nasalized i, e

x/h=> § () before non-nasalized i, e

kw=> ¢ [tf™] (for the labio-velars, the output of palatalization resembles [¢,g], but

gw—=> g [d3™] there is also a bilabial and palatal release)

Additional information

/n/ does not palatalize before a long /ii/, but there is only one such case: /anii/ ‘west’

Comments (can be speclaymbols, or other)

[h] —a voiceless velar spirant, [PA [x]
[y]—voiced velar spirant, IPA [y]

References

Welmers, William Everett (1946). Language22, No 3, pp. 3-78. Language
Dissertation No. 39: A Descriptive Grammar of Fanti.




367

FONGBE. Atlantic Creoles, Gbe dialect cluster. (Southern areas of Benin and Togo)

Sound inventory

Consonant phonemes: (interesting fact: no phonemic /p/)
Bilab lab-dent alv-dent alv-pal pal vel lab-vel

[p] t k- kp
d g gb
c
i
f S X XW
\% z Y YW
b[m] d[n] n] --sonorants
I[r]

w y[¥] --glides
Vowel (phonemic and phonetic):
Oral:
i u
e 0
€ 2

a
Nasal:
1 u
(©) (6) (these two are phonetically nasal only in some lects)

€ 5
a

Summary of the findings

Optional affrication and palatalization of alveolar-dentals [t, d] occur, depending on
lects. Some show affrication, others palatalization.

Affrication: Palatalization:
t> t°/ i t> ¢/ i

d=> d¥ i d>j/ i
Examples

pp- 25

Affrication (in some lects)

fend  di/ > [en di]
It HAB be.very.good

‘It is very good’
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Palatalization (in other lects)
lend di/ > [eno ji]
It HAB be.very.good

‘It is very good’

fa i kle/ > [aci kle ]
you squeeze lemon
“You squeezed some lemons’

Dorsals do not palatalize or affricate:
y\iyen ‘to hold” (p. 20)

biki  ‘pen’ (from trademark Bic) (p.21)
kiklo “big’ (p. 43)

gﬁng/ ‘mumbling’ (p. 28)

Conditions (contexts that trigger alternation)

A following [i]

Full or secondary palatalization (or unclear)

Full:
In some lects it is affrication (no change in major place)
In some lects it is palatalization (change in major place)

Types of triggers (what are they)

/i/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

/t/ and /d/

Fate of target (what it changes into)

Affrication (in some lects):
t>

d-> d*

Palatalization (in other lects):

t> ¢
d>

Comments (can be speciaymbols, or other)

cis tf
j'is dz

References

Lefebvre, Claire and Anne-Marie Brusseau. (2002). A grammar of FongheMouton

de Gruyter.
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HAUSA. Afro-Asiatic, Chadic (Nigeria)

Sound inventory

Consonantal phonemes: (Jaggar 2001, pp. 6)
Lab pal-lab Alv Pal Vel Lab-vel Pal-vel Laryngeal

t k  kw ky
b d g gv gy
6 d ’y k kw ky ?
tf
d3
g’
f fy s | h
z
m n
1 (lateral)
r (flap)
T (tap/roll)
y w (glides)

NOTE: The glides [y, w] are restricted to syllable-onset position, unless they are the
first coda element of a medial geminate glide. If they end up in coda position they
change to corresponding vowels, [i, u] (pp. 8)

Vowel phonemes: (Jaggar 2001, pp. 9)
Short vowels: Long vowels: Diphthongs:

-

1 u i u
e o € 0o

a a al  au

Summary of the findings

Velars redundantly palatalize and labialize before front and back rounded vowels,
respectively. Both palatalization and labialization are maintained in derived forms
even when the environment is no longer present (Jaggar 2001, pp. 8)

The palatalization rule is only semi-productive synchronically and there are
lexical exceptions (coronal obstruents which do not palatalize before front vowels,
including loan words from Arabic and English in particular).

Historically, palatalization applied across the board.

Synchronically it is more limited, but the details are as follows:

Coronal fricatives /s, z/ and stops /t, d/ palatalize to [{, d3, tf, d3] before the front
vowels /i(i)/ (short or long /i/) and /e(e)/. (Note: the stop /d/ is less uniform in
palatalization, more rare).

The semivowel /w/ typically palatalizes to [y].
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This is especially evident in morpho-phonology (Jaggar 2001, p. 25)
Glottalized voiced alveolar stop [d] does not undergo palatalization.

The palatalization of /d/ is less uniform than that of the rest of coronals, given to
lexical exceptions in both derived and non-derived environments.

Examples

From Jaggar (2001) (examples iorthography and phonetics)
Secondary palatalization indicated by following [y], a palatal glide.
Palatalization and labialization of velars: (pp. 8)

jaki [jakyi] ‘donkey’

jaka [jaka] ‘she-donkey’

ké [ky€] ‘you(f)’

bﬁge—bﬁge [bﬁgye—bﬁgye] ‘beatings’

‘angd [angwo] ‘bridegroom’
kofa [l@vdf\a] ‘door(way)’

Maintenance of palatalization with velars in derived forms, even without the context:

(pp- 8) .
dogo [dogwo] ‘tall’ - pl. dogwayé
gofo [gwoto] ‘kolanut’ > pl. gwatra

‘angd [2angwo] ‘bridegroom’ - [2angwant(i] ‘being a bridegroom’
gému [gyému] ‘beard” - pl. gyAmma
késo [kyéso] ‘grass mat’ > pl. kydssa

Coronal palatalization in both geminates and singletons: (Jaggar 2001, pp. 25-26)
Singleton consonants:

fansi ‘redeem’ ~ fanj‘i pre-noun form of ‘redeem’
kaza ‘hen’ - kadszi ‘hens’

mota ‘car’ > mototfi ‘cars’

gudu ‘run away’ ~ gudze stative form of ‘run away’

Geminate consonants: (pp. 26)
fasa ‘break’ ~ fasaj‘j‘é (fas—aj‘j‘—é) ‘broken’
sata ‘steal’ ~ s\aitatj‘tj‘é (s\ét—atj'tj‘—é) ‘stolen’

Palatalization of /w/: (pp. 26)

kasuwa ‘market’ ~ kasuwoyi (*kasuwowi) ‘markets’
bawa ‘slave’ ~ bayi (*bawi) ‘slaves’

2unguwa ‘ward (of town) ~ Qunguwoyi ‘wards (of town)’
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Consonants which change in pronunciationpalatalization

Hausa has four consonants which usually alternate in pronunciation depending on
the vowel that follows them. This alternation is referred to by linguists as
palatalization, that is the change of a sound to its "palatal" counterpart when
occurring before the vowels i or € which involve raising the tongue toward the
palate. Note the variation of the second consonanin the following words
depending on the vowel which follows the consonant.

BEFORE a, 0O, U BEFOREE, i
t i 'theft’ C  yishcl kndt 'he stole money'
mitd 'women' (ts) micd 'woman'

d ghad 'inheritance’ J ol ghje Wl 'l inherited from her'
gudtt 'running' (d 3) &8 6 un away'

S s 'spears' Sh mlisht 'spear’
dask 45 transplant' G) dbshd ;o nsplanting'
Kk . , i
Z bam chiclen ] MR chickens'
'to scatter bajd | '
(here)' (d 3) to scatter around
From:

http://www.humnet.ucla.edu/humnet/aflang/Hausa/Pronunciation/consonants.html#a
nchor957511

Full or secondary palatalization (or unclear)

Full (for coronals and labio-velar glide)
Secondary (for dorsals, redundant—phonetic only, but if we look at [w] it seems
natural that all velars palatalize)

Types of triggers (what are they)

Front vowels (/i/ and /e/, long or short)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronals
Labio-velar glide
Dorsals (redundant secondary palatalization; phonetic only—but see [w], also a
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dorsal)

Fate of target (what it changes into)

s2
z> d3
t=> tf

d-> d3

w=> y (labio-velar glide> palatal glide)

k> K

g>g

k> (glottalized ejective—no example, but description states “velars”, and this is
listed with the velars).

Comments (can be speclaymbols, or other)

[c] represents [tf]

[j] represents [d3]

shis [{]

b is bilabial laryngealized (often implosive) stop
d is alveolar layngealized (often implosive) stop

k (hooked [k]) is a glottalized velar ejective
ts [s’] is an ejective alveolar sibilant
'y is a laryngealized palatal glide (derived via reduction of a /diy/ sequence)

References
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nchor957511




373

HUNGARIAN . Uralic, Finno-Ugric. (Hungary)

Sound inventory

Consonant phonemes:
Labial:p b f v m
Dental:td s zttnlr

Palatal: ' & s z ¢ j 0¥ j
Velar: k g x

Vowel phonemes:
1 Uuooea

(i and o are labial)
(i and e are coronal)
(u, 0, a are dorsal)

Summary of the findings

Phonetic palatalization (the kind triggered by non-low front vowels and the glide [j]) is
excluded from this study, although it does take place in Hungarian (Siptar 2000, pp.
177).

There is lexical (within the word, morpho-phonological in this case) and post-lexical
(after all the rules apply to the individual words; between words; phonological)
palatalization.

The triggers are palatalized consonantand the palatal glide [j].

In lexical palatalization, it looks like the palatal glide is actually first the trigger, but
then the palatalized consonant itself becomes a trigger.

First the palatal glide triggers palatalization, then there is gemination of the palatalized
consonant and in lexical palatalization the glide disappears (it is also seen as the glide
coalescing with the consonant it triggered palatalization on, and this is where
gemination comes from). In postlexical palatalization, the glide remains.

Lexical pal. is a two-step process:

1. Place assimilation (to palatal; a dental consonant becomes palatal before a
palatal glide)

2. Full assimilation (the palatal glide fully coalesces with the consonant)

/t, d, n, 1/ = palatalize before [j] and the palatal consonant geminates, then [j]
disappears

(coalesces with the preceding consonant).

For post-lexical palatalization there is no coalescence of the glide.

“The most important difference between [lexical palatalization] and surface
palatalization [post-lexical] (of /t d n/ before /t d” n’ j/) is that the latter does not
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involve coalescence” (see examples below). pp. 180.

/t d n/ obligatorily palatalize to [t* d’ n’] before /' & n’/

Examples

Vago (1980).
-ja ‘3sg (def/poss)’

lat ‘see’ latja [tyty]

pad ‘bench’ padja [dydy]
oroszlan ‘lion’ oroszlanja [nyny]
bzfty ‘elder brother’ bz{tyj a [tyty]
hagy ‘let’ hagyja [dydy]
hani ‘vomit’ hafnyja [nyny]

Siptar (2000)

Lexical palatalization (pp. 177)--morphological

latja [t:] ‘see’ (3sg indicative def))

adja [d’:] ‘give’ (3sg indicative/imperative def.)

kenje [n”:] ‘smear’ (3sg imperative def.)

falja [j:] ‘devour’ -> here the [I] changed to [j], but this is analyzed as a special and
separate rule of palatalization applying to the [1] as opposed to the rest of the dentals
that palatalize.

batyja [t":] ‘his brother’
hagyja [d”:] ‘leave’ (3sg indicative/imperative def.)
hanyja [n’:] ‘throw’ (3sg indicative/imperative def.)

Post lexical palatalization (pp. 180)--phonological

mit jelent [mit’jelent] *[mit”:elent] ‘what does it mean’
vedjegy [ve:d’jed’] *[ve:d”:ed"] ‘trade mark’

van joga [von’jogo]  *[von’:ogo] ‘he’s got the right (to)’

Post lexical palatalization before palatalized consonants (pp. 180)
ket nyom [t'n’] ‘two traces’

vadnyul [d'n’] ¢(wild) hare’

[] “palatalization” p. 182
fel tyuk [fe:ltuk] ~ [fe:tuk]  * [fe:t:uk], *[fe:jt'uk] ‘halfa hen’
okoOlnyi [0kOIn’i] ~ [0ko:n’i]  *[6kon”:i], *[0kojn’i] ‘fist-sized’

kopoltyu [kopolt'u:] ~ [kopo:t'u]  *[kopot’:u], *[kopojt’u] ‘gill’

Full or secondary palatalization (or unclear)

secondary palatalization (indicated by superscript [*])
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Types of triggers (what are they)

palatal glide [j] and palatalized consonants (given as [y])

Location of triggers (preceding or following)

For lexical palatalization:

The glide follows

The consonant precedes (then coalesces with the glide and results in geminate C).

the claim is that the glide is transformed into an exact copy of the palatalized
consonant that it itself triggered to palatalize in the first place.

“the palatality of /j/ was claimed to spread leftwards [regressive] whereas all other
features of the left-hand segment were to spread onto the /j/, whereby /tj/ and /t'j/ both
became [t:], /dj/ and /d’j/ both became [d”:] (geminate palatalized consonants), and
/nj/ and /n%j/ both became [n*:] ...” (Siptar pp. 178, speaking about what he said in one
of his earlier papers, 1994a).

For post lexical palatalization:

the following glide or the following palatalized consonant (phoneme)

Fate of trigger (deleted or maintained)

In lexical palatalization: the glide is deleted, or it is itself assimilated to the palatalized
consonant that it triggered palatalization on in the first place

In post-lexical palatalization: the glide is maintained, and so is the palatalized
consonant trigger

Type of target

Lexical palatalization (morpho-phonological):
alveolars /t d n |/--but they claim that pal of [1] is a separate process, as it behaves
differently, and perhaps should not be collapsed with palatalization

Post-lexical palatalization (phonological):

alveolars /t d n/

(1 either surfaces as 1 or is deleted in palatalizing contexts so it is not considered a
palatalization target)

Fate of target (what it changes into)

Lexical palatalization:
secondary palatalization and gemination for the stops
the liquid changes to the glide in lexical palatalization.

Post lexical palatalization:

secondary palatalization for the stops (no gemination)

[1] is sometimes unaltered, and sometimes it is dropped (depending on the rate of
speech; pp. 182, so it is not considered palatalization here)

Additional information

In verb stems that end in [t] before the imperative /j/. The glide deletes. (pp. 183,
description only, I am not adopting this analysis)

1. t> s after short vowels: it ‘hit’ iss [iis:] (imp.)
2. t> ¢ after sonorant consonants:  hajt ‘drive hajts [hojc] (imp.)
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olt ‘extinguish’ olts [olc] (imp.)
ont ‘pour’ 6ts [onc] (imp.)
3. t zero after obstruents (s and s):
([s]) fest ‘paint’ fess [fes:] (imp.)
([s]) oszt ‘divide’ ossz [o0s:] (imp.)

References
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Sound inventory

Consonants (Mathangwane 1999, p. 45):

lab-
dent

Labial

Stops

plain pb

aspirated p" <p™>
Velarized pk"
stops bg"
Fricatives
Affricates ps
plain bz

f v

aspirated

glottal
Nasals m
Prenasals
stops
affricate
Labialized
stops

lab. asp.

mb

affricates

nasal
prenasal
fricative

Trill
Lateral

Approximants v

dent alv
td d
th th <th>
s z
ts
dz
st
<tst>
n
nd
dW
(t™)
T
aEhw
sW
ZW
r

Vowels (Mathangwane 1999, p. 16):

iea0,u

pal-alv  pal lab-vel wvel
kg
kh
§3
i
d3
<'{jﬁ>
Ea
n 1
ng
nd3
kW gW
khw
<kWis
ljW
ng”
e
] W
<wh>

glott

<f>
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Summary of the findings

Diachronically:
Velar Palatalization: from Proto Bantu: *k=> tf/  *i, *e (Mathangwane, p. 92)

(*g also palatalized in the same environments, but since many [g]s were dropped from
the language to begin with, palatalization of [g] did not really leave a big mark; when

it did palatalize, it became [d3]: *-kéljgid-a > tjéndy,éla ‘be wise’ (p. 93).

Typically in Bantu this occurred morpheme initially, but in Ikalanga it also occurred
morpheme internally (p. 93).

Synchronically: considered to be a recent development in Ikalanga, unlike in the
other Bantu languages (Tswana, Sotho, Zulu, Xhosa), thus it is more restricted by
comparison (p. 94).

Velars: because of diachronic changes, there are no /k/s and /g/s occurring before /i/ in
C1 position, so /k, g/ do not palatalize synchronically before /i/ in this position (p. 48).
There are a few examples where /k/ appears before /e/ and there is no palatalization,
and also where it appears before /i/ in C2 position and there also is no palatalization.

It is possible that because of the newness of the phenomenon synchronically that
coronals are palatalized first, and that velars that do appear before /i, e/ in certain
positions will be palatalized at a later point.

Palatalization in the diminutive formation of nouns and adjectives: before the suffix [-
ana]. This suffix does not start with a palatalizing trigger, but palatalization occurs
when the final vowel before the diminutive is /i/ or /e/. Mathangwane proposes that
there is a process by which an [e] or [i] preceding this suffix turns into a glide and then
the glide triggers palatalization. This happens when the root final consonant is:

a nasal, lateral (coronal), or labial (for labials it is not palatalization by my
definition).

1= d3/ i, etana (when the final vowel is [i, ¢] and the diminutive suffix follows)
n, m=> j/_i, etana
p~> ts™, mb - ndz", v> dz¥  (the other two labials, [b, p"] do not undergo pal.)

FOR labials, the only reason it is called palatalization is because of the triggering
environment, because the resulting consonant is an alveolar affricate.

Rules:

the [1, e] undergo a glide formation rule:

i,e>/j//__ Ja/

then, affrication rule for changing the lateral into an affricate:

*d=> /d3//___/j/ (itis/d/ here because the current [1] is a reflex of PB [d], and [d]
and [1] alternate in surface forms when they both derive from PB [d])—p. 95.
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For nasals, the glide formation rule applies, then the glide changes the nasal into the
palatal nasal.

This seems very similar to the Romanian analysis of labial palatalization, with glide
insertion first and then the change to palatalized consonant.

Examples

Diachronically: (p. 92)

Root initially in nouns:

*ki-ntu tﬁ—tﬁu ‘thing’ (class 7 noun prefix)

*ki-jada  tfi-pala ‘finger’ (class 7 noun prefix)

*_kid-a (‘get well’) tj"ilzf ‘be alive’ (verb root-initially)
Only two examples of noun-initial:

*-kende (class 6)  ma-tfende ‘testicles’

*juki (class 14)  vu-tfi ‘honey’

Velar palatalization morpheme-internally (p. 93):

*-kengid-a > tfendsela  ‘be wise’

*_ceke > n-setfe ‘sand’
*-juki > nutft ‘bee’

No pal. before /u, 0, a/: (p. 93)

*-kotam-a  kotama ‘bend over’

*-kud-a kula ‘grow up’
*kang-a  kanga ‘“fry’

Synchronically:

Velar: /k, g/ do not appear before /i/.

Example of /k, g/ before /ei/ and no palatalization:

i-keji  “yoke pin’ (p. 53)

vakilil-a “fence in’ (p- 58) (k in C2 position; in C1 position it cannot be followed by
/i)

tj"éljgél—a tjéljgél—zfn—a ‘cheat each other’ (reciprocal) (g in C2 position)
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Lateral: 1> d3 (p. 94-95) (I is a reflex of PB *d)

m-bili m-bidz-ana ‘small body’

fiali fiadz-ana  ‘small pot’

whall wﬁad3-éné ‘small partridge’

golé god3—ané ‘small cloud’

delele deledz-ana  ‘small (amount) of okra’

pﬁele pﬁed3—anaf ‘small hyena’

fulo fugw-ana’ ‘small rabbit’ (NO pal before [0]; velarization instead)
i-kulu i—kugw—z{nz{ ‘small ringworm’ (NO pal before [u]; velarization instead)
(the velarization seen before back vowels is a common process in this language).

In a small number of words that end in [a] (67 total found), there is optional
palatalization of the [1], and this is restricted to only a few forms, 19/67. The author
proposes this is due to analogy (p. 96-97):

zila zil-ana ~ zid3-ané ‘small path’ (alternation)
vula vul-ana ~V1fd3—anaf ‘little water’ (alternation)
3u12f 3u1—e{ne{ ‘small frog’ (no pal. allowed)

g(ﬂa gol—afné ‘small vulture’ (no pal. allowed)
Nasals: n, m> p (through glide formation rule first) (p. 97-98)
bani ban-ana ‘small bush’

m—pfnf m—pijl—énz{ ‘small axe-handle’

pﬁené pﬁejl-zfnef ‘small steenbuck’

lu-limi lu—lijiéne{ ‘small tongue (uvula)’

seme senana ‘small basket’

Jnama ﬁam—anz{ ‘small meat” (NO pal before [a])
Labials: p=> ts™, mb-= ndz", v> dz"

Only when the final vowel is [i,e], wih glide formation rule and then an
affricatization rule similar to the one for the lateral.

kopi  kots™-ana  ‘small cup’
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fupi futs™-ana  ‘shorter’
dope  dots™-ana  ‘small mud’

Apparently this a common process and some labials from proto-Bantu are now
alveolar affricates in Ikalanga: (p. 100)

b

hw, ¢
tsa ‘new *-pia

dz¥al-a ‘plant’ *-biad-a

1-kombe n-kondz"-ana  ‘small water vessel’
simbe sindz"-ana ‘small coal’

(Hizfuf (ﬂiadzw—e{nzf ‘small branch (of tree)’
ndove ndodz"-ana ‘small dung’

NO pal before [a]:

fupa fup-ana  ‘small bone’
fumba  fumb-ana ‘small lion’
lu-kova lu-kov-ana  ‘small stream’
Velarization before [u, o]:

gumbo  gumbg-ana  ‘small foot’

Conditions (contexts that trigger alternation)

The final root vowel being [i,e] before the diminutive suffix [-ana]. It is proposed that
there is a glide formation rule that changes [i,e] to a glide in this context, and then the
glide triggers palatalization on the preceding labial or coronal (lateral, nasal).

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changegr a more formal approach, etc.)

Ohala (1978): pal. of labials is a common occurrence before a palatal glide, but they
change into alveolars (not dorsals as in Romanian). The glide formation rule and then
affricatization is how the hypothesis goes to explain the palatalization in these cases.

Full or secondary palatalization (or unclear)

Full palatalization.

Types of triggers (what are they)

[1, e] (through glide formation, when preceding —anaof diminutive)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)
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Glide formation, then deleted

Type of target

Labial: m
Coronal: I, n

Fate of target (what it changes into)

12> d3
n,m-=>n

Not palatalization:
p> ts™
mb > ndz"

v~> dzV

Comments (can be speciaymbols, or other)

The reason the labial changes are called palatalization is because of the definition that
Mathangwane uses for palatalization: “those changes caused by a palatal element,
which could be either the front vowels /i, e/ or a palatal glide /j/. As a result, some of

the segments derived by this process are palato-alveolar affricates (e.g. /tf, d3/) and the

palatal nasal /p/ while others have an alveolar place of articulation (e.g. /ts™, ndz" /).”
(p. 91)

References
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JAPANESE. Japanese (Japan, Taiwan)

Sound inventory

Consonants: (Hinds, p. 390)
Distinctive segments: k, ky, g, g, gy, gy, s, S, Z, j, t, C, ts, d, n, ny, h, §, hy, b, by, p, py,

m, my: Y9 T, rYa w, lj

Vowels: 1, e, u, 0, a

Summary of the findings

From Hinds 1986
Dorsals [k, g] are fronted before front vowels, ‘mid’ before back vowels.

Coronal [t] fully palatalizes to [tf] before [i], and it becomes [ts] before [u]—but this
[u] is [w] phonetically (back, unrounded)

Coronal [d] fully palatalizes to [j] (I think this is [d3]) before [i], and becomes [z]
before [u]. (Hinds p. 392)—but consultant Mimu says [dz], not [z]

Coronal [s] = [f] before [i].
Coronal [z] = [3] before [i] (given as [j], not [3])
Glottal [h] = [¢] before [i], and in front of [u] as [§] (voiceless bilab. fric).

From Bloch 1950 Dialect described: modern standard colloquial, speech of educated
persons native of Tokyo.

Labials (p, b, m) and their long versions; coronals (t, n, r), dorsals (k, g, 9, x, h) and

some of the long versions, palatalize mainly before [i, y], and in addition the [p] and
[k] are palatalized before the voiceless palatal glide instead of the voiced one). It is

unclear whether the result is full or secondary palatalization, as the symbols are not

well explained.

Checked with Mimu Tsujimura, native speaker: she does not think there is any
palatalization of the labials before [i], but there may be secondary palatalization before
[y]. However, this may be due to the fact that a palatal glide follows anyway.

The velars [k, g, g] do palatalize, secondarily, according to Mimu, but this is most
likely just fronting.

Examples

It/ /d/

tet’w  ‘iron’ (Hinds p. 391) desw copula
torww  ‘take’ onadzi  ‘same’

tfiba Chiba midzw  ‘water’
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Cwtfi  dirt

/s/ /z/

fiawase ‘happiness’ dzitto  ‘straight’

sate ‘well’ dzaffi  ‘magazine’

sonkee ‘respect’ dzendzen ‘absolutely’

/h/

¢cito ‘person’ (check this one with native speaker, the [c] has a cedilla underneath)

¢umne  “‘ship’

hebi  ‘snake’

Examples from Bloch ([ Y] is a voiceless palatal fricative, only comes into play for

[p] and [k])

Palatalized [p]: (before [1, 1, Y])
ippiki ‘one (animal)’

pyuuto ‘whizzing’ ??

Palatalized long [p:]: (before palatalized [p])
ip:piki ‘one (animal)’

Palatalized [b]: (before [i, y])
bin: ‘bottle (biN)
byooki ‘illness’ (yes)

Palatalized [m]: (before [i, y])
mimi ‘ear’ (no)
myo/onitj"i ‘tomorrow’ (yes)

Palatalized long [m:] (before palatalized [p, b, m])
m:mi ‘sea’ (umi)
sefm:byaku ‘three hundred’ (no long m)

Palatalized [t]: (before [y])
only one example: [tyutin:de] or [tfutin:de] and [toyuunode] ‘since one says that’—>
so either full or sec. pal??

Palatalized long [t:] (though not sure what this is represented as, since it is not
marked):

it:tfaku  ‘one (suit)’
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mat:tfi ‘match’

Palatalized [n]: (before [, y])
niku ‘meat’ (the [n] may be pal)
gyuunyuu ‘cow’s milk’ (yes to both [g] and [n])

Palatalized long [n:]: (before palatalized consonants and front vowels, pal. glide: [1, y,
tf, {, h, d3, 3, r, n]—all palatalized versions)

ban:tfi ‘house number’

sén:fuu ‘last week’

Palatalized [r]: (before [i, y]) (voiced alveolar flap)
riku ‘land’

arimas: ‘there is’

ryokoo ‘journey’

Palatalized [k]: (before [i, 1, Y])
kita ‘came’ (yes)

kyliu ‘nine’ (yes)

ip:piki ‘one (animal)’ (yes)

Palatalized long [k:]: (before palatalized [k]):
hak:kiri ‘clearly’ (gem)

Palatalized/prevelar [g]: (before [i, y]; they say ‘prevelar’, which is defined as ‘front’)
gin: ‘silver’ (yes)
gyuunyuu ‘cow’s milk’ (yes)

Palatalized/prevelar [n]: (before [i, y]; they say ‘prevelar’, which is defined as ‘front’)
kangi ‘key’ (more like kagi; palatalized)
nin:gyoo ‘doll’ (ningyoo; pal)

Palatalized/prevelar long [1:]: (before palatalized consonants, but not all of them: [i, y,
k, h, x, x:, g, 1])

bflj: ‘bottle’ ([be] uvular nasal, not long, not pal.)

tén:in: ‘store clerk’ (t€yiN)

Prevelar [x]: (before [i, a, 0, u, 1]): “every phrase containing [x] is paralleled by an

otherwise identical synonymous phrase containing [hy] instead, or [h] before [i, 1]” (p.
100)
xifu “skin’ (cipur) -palatal fricative




386

xooban: ‘fame’ (¢yoobaNN)

Prevelar long [x:]: (before NON-palatalized [t, k, ts] and palatalized [k, t{]):
x:to ‘person’  (/hito/ [¢ito] with devoiced [i], not audible)
x:kui ‘low’ (/hikui/ [¢ikui]

Palatalized [h]—short voiceless glottal spirant—(before [i, 1, y])
hima ‘leisure’ /hima/ [¢ima]
hyaku ‘hundred’ /hyaku/ [¢yaku]

Conditions (contexts that trigger alternation)

A following [1] mainly
(some before [y], and [p, k] before [ y]—voiceless semivowel—according to Bloch)

Full or secondary palatalization (fronting, or unclear)

Fronting, Full (secondary according to Bloch, but not reliable)

Types of triggers (what are they)

Front vowels—fronting
[1] —full palatalization

([1] —sec. pal for velars—if indeed it is present, but most likely this is fronting)
([1] and [y] —sec. pal for labials—if indeed it is present, but highly unlikely)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

maintained

Type of target

Full pal: [t, d, s, z] and dorsal [h]

(Sec pal: [k, g, n] (and potentially [p, b, m], but see comments from Mimu about
labials))

Fate of target (what it changes into)

t2>tf
d->d3
s2
z2 3
h-> ¢

References

Hinds, John. 1986. Japanese Croom Helm descriptive grammars.
Bloch, Bernard. 1950. Studies in Colloquial Japanese IV. Phonemics. Language26,
86-125.
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KAROK. Hokan, Northern, Karok-Shasta (USA)

Sound inventory

Consonant phonemes:

pt ¢ k 2
f ©ss x h
vr oy
m n

[y] is a palatal semivowel, with very little friction, more like [1]-p. 8

Consonants can be longer, symbolized by C', or even longer, CC, the latter of which is
analyzed as a geminate.

Vowels:
ii iu
e o’
a a
The vowels with a dot are long.
[i] is shortened to [1] before a [{] or a [tf]

Summary of the findings

After front vowels, [k] is more fronted (written as [k”] in J.P. Harrington, but not in
the current grammar that I am looking at).—p. 7. Bright says he never heard it that
way from his informants.

[] appears only after [y] or front vowels, with or without another consonant
intervening, otherwise [s] occurs. But there are a few cases where [s] occurs after an
[i], and there are some minimal pairs that make [s] and [f] be separate phonemes,
although overall they seem to be in complementary distribution. (Bright p. 8, 16)

In consonant clusters, when the second member is an oral sonorant that is not
homorganic (same POA) with the preceding consonant, the first C releases into a non-
phonemic vowel that has the quality of the previous vowel:

[o] after /a, a'/
[1] after front vowels
[u] after back vowels

When a word ends in a sonorant, it is released into a following vocalic offglide,
reflecting the quality of the previous vowel, just as above (p. 10).

Examples

?ifava:s ‘man’s dead sister’s child’
pikfip ‘shadow’ (says this palatalization is because of the preceding [i], even with the

intervening consonant; but note that it is also followed by [i]).
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?iffaha ‘water’

tu,:yj‘ip ‘mountain’

tfi:f “sister’

Some words where [s] appears after [i] (p. 17): (some are loanwords).
sikspit| ‘six bits’

ke:ks ‘cake’

simsi:m ‘knife, metal’

The ‘inserted’ vowel between non-homorganic consonant clusters:
?zfpva ‘tail’—no insertion, since [p] and [v] are homorganic labials
?ak[g]va't ‘raccoon’ —insertion of [o] after [a]

?fk[l]ri' ‘you live’—insertion of [i] after [i], a front vowel

/ﬁk[u]ri' ‘he lives’ —insertion of [u] after [u], a back vowel

Final position of oral sonorants released in an off-glide, reflecting the quality of the
preceding vowel the same way as above:

?szﬁv[i] ‘bottom’

hoy["] ‘where?’

Full or secondary palatalization (or unclear)

Full (of s> f)

Types of triggers (what are they)

[y, 1, €]

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal: [s]=2> [{]

Fate of target (what it changes into)

[s] = [f]

Additional information

Other progressive processes:
-[x] is labialized AFTER a back vowel, even when another consonant stands between
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it and the vowel (p. 8):
Ou[x“x"]a0 ‘mother’s sister’
2uk[x™]ip-sip ‘he flew away’

BUT also: before front vowels, velar friction of [x] is often accompanied by voiceless
uvular trill:

2a[x*x"Ji'c “child’

-[y] is a palatal semivowel.
-When preceded by /u/ and followed by a consonant, it has as much prominence as
the /u/ (an even-level diphthong, not a falling diphthong):

kuyrak ‘three’
-When preceded by a back vowel and followed by a stop, it is labialized:
2u[i%]kar ‘he killed him’

-Consonantal length is also determined by what precedes it (and in one case, by what
follows it). There are less long (C-) and greater long (CC) consonants. The less long
consonant appears (p. 9):

-after a long accented vowel: plf'[f']iz: ‘deer’

-after VCV, where Cis /h, 1, v/: ?u?fhu[n']ih ‘he danced down’

-after a long vowel preceded by an accented syllable: vuhesta-[k'Jar ‘gap-
toothed’

-before a long accented vowel: ?i'[n']zf'k ‘indoors’

Comments (can be speciaymbols, or other)

[€] an alveolo-palatal affricate, distinct from [ts] where the [t] does not have
palatalization

[S], alveo-palatal fricative

[r] is alveolar flap

References

Bright, William (1957). The Karok LanguageUC Publications in Linguistics, v.
XIII.
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KAYARDILD . Australian, Pama-Nyungan, Tangkic. (Australia)

Sound inventory

Consonants: (pp. 51)
lab apico-alv retro lam-dent lam-pal dorso-vel

p[b] t[d] ¢ t t k
m n n n n Y]
1
r I
w J
Vowels:
1 u
1 u:
a
a:

Summary of the findings

Velars /k/ and /1/ show secondary palatalization before /i/ (p. 54)
k> K
n> 1

(This is described as fronting, but the transcription indicates secondary palatalization.)

Examples

pp. 55 (given in orthography and phonetically)
Palatalization of velars:

wakath [wakat] ‘sister’

kijand [kjigant] ‘clap on water’
ngabay [papai] ‘spirit’
ngimiy ['plimei] ‘night’

No palatalization of labials and coronals:
/pijarp/ ['bidarp] ‘dugong’ (p.56)
/pizarki/ ['bitarki] <€ this [ki] should be [K'i], but it is not indicated since the focus is

on the realization of rhotics (p. 56)
/patinta/ [badind] ‘carrying’ (p. 53)

Full or secondary palatalization (or unclear)

secondary

Types of triggers (what are they)

N/
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Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained

Type of target

dorso-velar /k/ and /1/

Fate of target (what it changes into)

k> K
N>y

References

Evans, Nicholas D. 1995. A Grammar of Kayardild Mouton de Gruyter.
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KOKOTA . Austronesian, Oceanic, Western (Santa Isabel Island of Solomon Islands)

Sound inventory

Consonants : (pp. 498)

p t k
b d g
f s h
vV oz Y
m o
m n q
1
1
r
r

Vowels: 1, e, a, 0, u

Summary of the findings

Post-alveolar fricative /z/ palatalizes before /i/ but it does not specify to what. (p. 498).

Velars // and /y/ also palatalize slightly before front vowels /i/ or /e/, and to a higher
degree before /i/. Again, it does not specify what kind of palatalization. Because
there is no specification, it may be secondary palatalization, but it is not clear.

Examples

The grammar sketch is very short so it does not provide any examples that illustrate
this alternation.

Full or secondary palatalization (or unclear)

Unclear

Types of triggers (what are they)

/1/ and /e/

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

I assume maintained

Type of target

alveolar /z/ before /i/
velars /1/ and /y/ before both front vowels, /e/ and /i/ (higher degree before /1/)

Fate of target (what it changes into)

Not specified

References

Palmer, Bill. 2002. Kokota. In The Oceanic Language$. Lynch,
M. Ross and T. Crowley, eds. Curzon language family series. 498-524.
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KOREAN . Language isolate (Korea)

Sound inventory

Phonemes (Sohn 1994)
lab lamin-alv dorso-pal  dorso-vel  glottal

p t c k
ph th ch kh
p’ t’ c’ k’
s h
g’
m n 1
|
(Ch shows aspiration; C’ means tensed consonant)
front back
unrd rnd unrd rnd
hi i y i u
mid e o] ) 0
low ¢ a

Two semivowels /j/ and /w/ which correspond to /i/ and /u/.

Summary of the findings

Dorso-palatals and dorso-velars are slightly fronted or backed before front and back
vowels. (Sohn 1994, p. 433)

Phonemic palatalization (I call this morpho-phonological):

Lamino-alveolar plosives become palatal plosives before [i, j, hi, hj] if there is a
morpheme boundary intervening If no morpheme boundary exists, or if there is a
word or compound boundary there is no palatalization. Therefore, palatalization
occurs at a bound-morpheme boundary.

Non-phonemic palatalization (I call this phonological):

When /s/ and /s’/ appear before /1, y, j/ they are strongly palatalized.

/n/ is usually palatalized before /i/, /j/. In word-initial position it is not palatalized for
many speakers.

/1/ palatalizes to [A] before high front vowel or glide. (Hume 1990, p. 237)

Examples

Palatalization of lamino-alveolar plosives at morpheme boundary (Sohn 1994, p. 470):

Note: phonetic transcriptions provided by Nayoung Kwon (graduate student, UCSD)

kut-i /ku.ci/ ‘positively’  [kit{i]
kath-i /ka.chi/ ‘together’ [katfi]

nath nath-i /nan.na.chi/ ‘one by one, thoroughly’ [nannat(i]
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tat-hita /ta-chi.ta/ ‘close, shut (passive)’ [tatfida] ~ [tatfita]
path-i /pa.chi/ ‘dry field’ (nominative) [patfi]
kut-hjola /ku.cha.la/ ‘Harden it.’ [kut{ora]

No morpheme boundary, no palatalization (p. 471)

titita /ti.ti.ta/ ‘step on’

thi /thi/ ‘dust’

pethita /pa.thi.ta/ ‘persist’

keth him = kot him /ka.thim/ ‘outside strength’

path+ilaN = pat+nilag /pan.ni.lar/ ‘plowed rows in a dry field’

Non-phonemic palatalization:
/s/

/si.ke/ [fi.ge] ‘watch, clock’ sakyey [Sage] ‘four seasons’
/sy:.ta/ [fy:.da] ‘rest’ ([suyta]
/sja.s’i/ [fja.s’i] ‘shirt

/aka.s’i/ [a.ga.f’i] ‘young lady’ (Nayoung says that this is not a palatal, but
rather a palatalized version of tense [39]

/n/ Nayoung Kwon’s pronunciation:
/on.ni/ [9n.pi] ‘(female’s) older sister’ [onni]

/o.mo.ni/ [9.ma.i] ‘mother’ [omoni]

/mu.nje/ [mu.npe] ‘literature and art’ [munje] OR [mupne]

/o:njon/ [o:non] ‘five years’ [onen]

Y

/p'al+li/ [p'akAi] ‘fast’ (Hume, 1990)

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

For phonemic pal: [i, j, hi, hj]

For non-phonemic pal:
for [s] the triggers are [i, y] and glide [j]
for [n], [1] the triggers are [i] and glide [j]

Location of triggers (preceding or following)




395

Following

Fate of trigger (deleted or maintained)

Vowels [i, y] are maintained, even after h
Semivowel [j] is deleted (though for Nayoung it isn’t always deleted), and so is h

Type of target

Lamino-alveolar plosives: only for phonemic alternation [t, th, t’]
[s], [s’], [1] and [n] for non-phonemic alternation

Fate of target (what it changes into)

Phonemic:
t=> ¢ (where c is [tf])

th = ch (where ch is [tfh])
t’=> ¢’ (where ¢’ is [tf’])
Phonological:

s>

s>

n>n

12K

Comments (can be special symbols, or other)

Thank you to Nayoung Kwon (graduate student, UCSD linguistics) for verifying the
pronunciation and transcription for these words.

References

Hume, E. 1990. Front vowels, palatal consonants, and the rule of umlaut in Korean.
In Proceedings of NELR), 1: 230-243.
Sohn, Ho-Min. 1994. Korean Routledge Descriptive Grammars
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KOROMEFE . Niger-Congo, Voltaic-Congo, Gur (Burkina Faso)

Sound inventory

Consonant Phonemes: (p. 378)

p t k
b d g
f s
vz
m n 1
(1) (/r/ 1s a phoneme only in
1 loanwords)
w ] h

Complete vowel system (pp. 377): both oral and nasal versions of these, and there is
also [o] which is a reduced vowel.

I 1© 1 uu U: u
€ ec e 20 92 O
a A a A

Summary of the findings

Dorsals [k] and [g] have an obligatory palatal off-glide in word-initial position and
followed by non-low front vowels in all nasality and length variants (i, 1, e, €).

Word-medially, the off-glide is optional, and it sounds weaker.

[g] 1s spirantized to [y] everywhere except word-initially and immediately following a
nasal stop [m] or [g]. In this case, there is no off-glide.

Examples

/keki/ [kjekji] or [kjeki] ‘take’

/tiggii/  [figgjii] or [figgii] No gloss provided
/kaka/  [kaka] ‘grandparent’

/kendam/ [kjendam] ‘finish’

/kebre/  [kjebre] ‘big’

/kibtam/ [kjibtam]  ‘pinch’

/gate/ [gate] ‘inner yard’

/gebam/ [gjebam] ‘pound’

/giram/  [gjiram] ‘judge’

Full or secondary palatalization (or unclear)

Secondary (obligatory word-initially, optional word-medially)

Types of triggers (what are they)

Non-low vowels in all length and nasality versions: 1, 1, €, €

Location of triggers (preceding or following)
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Following, but target has to be word initial (optional when word medial)

Fate of trigger (deleted or maintained)

Maintained

Type of target

Dorsal [k, g]

Fate of target (what it changes into)

k> K
g> g

(secondary palatalization indicated by a following glide)

References

Rennison, John R. (1997). Koromfe Routledge Descriptive Grammars. London and
New York.
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LIMLINGAN . Australian, Northern Territory, Mary River Region (Australia)

Sound inventory

Consonant phonemes: (p. 11)
Lab Alv Rtrflx Pal Vel

Syll-initial b d rd g (so there is syllable-final devoicing)
Syll-final  p t ot t k
m n rn ny ng
1 1y
tap T
Continuant w ry

Vowel phonemes: (p. 23)
/a i u/

Realizations:
/i/ [i] wd-final; in syll closed by pal. C; when followed by [y]

[1] elsewhere
/u/ [u] wd-final; when following C is /w/

[u] elsewhere
/a/ [@] optional when preceded by pal C. in stressed syll.; when an

alveolar follows
[ai] in syll. closed by palatal; optional when following onset is
palatal
[a] elsewhere

Summary of the findings

The velar nasal [n], but not the stop [g], shows optional secondary palatalization

when followed by a stressed [ 1], only if the consonant following the stressed [i] is not
a palatal.

Examples

Word initial [3] alternates with [d] before [a]. Only [3] is found before [i] or [u], but
before [a] you can see both: (p. 15). This is viewed mainly as a historical process.
da- ~ ja- ‘definite’ [da- ~ da&- ~ j&e-]

dakgigak ~ jakgigak ‘maybe’ [dekkigak ~ jekkigak]

NOTE: velars delete often before [i] and [u] (inter-vocalically), but rarely before [a].--
> maybe instead of palatalization here we get deletion to deal with the gestural
demands (p. 15).

marlmi-ja-gi ‘it barked’ [ma|mijayi] ~ [ma|mijai]

lagurr ‘crow’ [layur] ~ [la.ur]

gagi ‘father’ [gayi] *[gai]—no deletion here because [ai] hiatus is not
allowed, but [au] hiatus is, as in ‘crow’.




399

The velar nasal is deleted word-medially, but between identical vowels.
w-adlangan ‘old man’ [szdlaljan] ~ [wafdlaan]
ngilinginyi ‘niece’ [ntligini] *[giltipi] (not identical Vs)

The velar nasal shows optional secondary palatalizationwhen followed by a
stressed

[ 1], only if the consonant following the stressed [i] is not a palatal (or potentially it

could be a vowel allophony reason: sec. pal. not compatible with a following tense
allophone). p. 22-23.

ngiliyi [ili.i ] ‘dog’
mingililuk [mnjjﬂiluk] ‘lily tuber’

ng-a-yung-iji  [naiuniji] ‘I came’
I —go-PP-here
*[geiim]jiji] (not ok because a pal follows stressed [i]) p. 22

The velar stop does not show optional secondary palatalization in the same context (or
in any other context):

girriluk  “curlew’ [giriluk] *[g'iriluk] p. 23

Full or secondary palatalization (or unclear)

Secondary (optional)

Types of triggers (what are they)

stressed /i/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

maintained

Type of target

[n] (not g)

Fate of target (what it changes into)

with off glide: n=2> 1y

Comments (can be speciaymbols, or other)

(3] the palatal stop is given as [j]

References

Harvey, Mark, 2001. A Grammar of Limlingan Pacific Linguistics.
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Sound inventory

Consonant phonemes (pp. 7)

p t C k
b d ] g
w 1 y

m n ny )
f S

v z

Note: [ny] is a palatal nasal
[v] is a palatal semivowel

Vowel Phonemes (pp. 5)
1 u
e o
a

Summary of the findings

Velars [k, g] palatalize before /i/ and /y/.
Before /i/:

e [k] closely resembles [c] and

e [g] closely resembles [3].
Before /y/:

e [k] is sometimes phonetically fricative [¢], and the entire sequence of [ky]
resembles [c]

e [g] is palatalized, and [gy] resembles [3]

Examples

Note: my phonetic transcriptions based on above descriptions.

pp. 7-13

mukira [mucira] ‘tail’

z\ikyzifwé [acyawa] or [agcyawa] ‘he hates’

bﬁ/ggyé [buggya] ‘feminine jealousy’ --this could indicate geminate 33 instead
cggig [egyigi]  ‘screen’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

/i/ and palatal semivowel /y/

Location of triggers (preceding or following)
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Following

Fate of trigger (deleted or maintained)

Maintained (for /i/ it must be maintained, despite no phonetic transcriptions of this, but
due to syllable nucleus; for /y/ not clear)

Type of target

Dorsal

Fate of target (what it changes into)

k>c/ i
k> corg/ y

g2y i,y

Additional information

/ny/, a sequence of nasal + semivowel, is distinct from the palatal nasal, represented in
the chart as /ny/. This sequence is very rarely found.

References

Cole, Desmond T. (1967). Some features of Ganda linguistic structure
Witwatersrand University Press, Johannesburg.
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LUVALE. Niger-Congo, Bantoid, Southern, Narrow Bantu, Central (Zambia)

Sound inventory

Consonants: (p. 6-7)

p t k
(b) (d) (8)
m n n g
f s f h
v z 3
tf
d3
1
W y  (semivowels)

Vowels: (p. 1)
i u
e 0
€ o)
a
([u] is slightly lower than [i]; in fact, all th eback vowels are a bit lower than the front
counterparts; [1] is also slightly lower than the typical [i]—p. 1).

Summary of the findings

A following palatal vowel (front [i]) or semivowel (y) triggers full palatalization on
the Coronals: t, n, nd, s, z. (Horton p. 9-10).

Some of these consonants also appear before other vowels, indicating that they are
both phonemic and allophonic (with some level of neutralization).

[f] occurs before all vowels (-foma, -faula, tfifeta, -fufuta).

[t{] also occurs before other vowels (-tfaganika, t{eka, -tfowola, -tfuka)

In the borrowing [tiliku] ‘wheat’ and the ideophone [piti] ‘beat of a drum’ [t] is not
palatalized (not sure if it happens in other cases as well).

- from the examples, it seems to be mainly a morpho-phonologicalprocess,
happening at the morpheme boundary in different verb forms.

Consonants in general are pronounced more palatalized (fronted) before [i] and [y].
(p. 10)

Examples

-hita ‘pass’ -nina ‘climb’
-hitfisa (causative) -pinisa (causative)
-nahitfi (perfective) -nanini (perfective)

-hitfile (remote past) -pinile (remote past)
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-landa ‘buy’ -fisa ‘substitute’
-lanzisa (causative) -fifisa (causative)
-lanzile (remote past) -nafifi (perfective)

-fifile (remote past)
-fwiza ‘spit’
-fwizisa (causative)
-nafwizi (perfective)
-fwizile (remote past)

Before [y]: (p. 10)

When two vowels are adjacent, i.e. at word boundaries, if the first is [i] or [e] they
become [y] (a [u] becomes [w], except before [u]). This in turn can lead to the
palatalization of the previous consonant, if it is one of the targets:

wose owo = wosyowo > wofowo and wefowo (no meaning given)
oloze etu = olozyetu = olozetu ‘but we’
mande avo = mandyavo > manzavo ‘their fields’

IT LOOKS LIKE [i1] IS MAINTAINED, BUT [y] IS DELETED!

Conditions (contexts that trigger alternation)

A following front vowel [i], or the semivowel [y] (through glide formation of i,e).

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

[1], and semivowel [y]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

[1] is maintained, but [y] is deleted (it is an [y] derived from a vowel).

Type of target

Coronals:
t,n,nd, s, z

Fate of target (what it changes into)

t=>tf  (pal. alveolar)
n>n (palatal)

nd-> n3 (post alveolar)
s2 (post alveolar)
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z2 3 (post alveolar)
Maintain the manner. (except add frication to [t]).

Additional information

When two vowels are adjacent, i.e. at word boundaries, if the first is [i] or [e] they
become [y] (a [u] becomes [w], except before [u]). This in turn can lead to the
palatalization of the previous consonant, if it is one of the targets:

wose owo = wosyowo > wofowo and wefowo (no meaning given)
oloze etu = olozyetu = olozetu ‘but we’
mande avo = mandyavo > manzavo ‘their fields’

Comments (can be speclaymbols, or other)

The voiced stops [b, d, g] only occur with homorganic nasals, so they are really
voiceless underlyingly, assimilating to the voicing of the previous nasal).—(Horton p.

7).

[f] given as [x]

[3] given as [j]

[n] given as [ny], and described as: palatal nasal, the tongue blade touches against the
palata, and through the velar [sic; should be palatal] glide: forms a y sound. (Horton p.
7)

[t{] given as [c] (he says affricate, so it is not the palatal stop)

[d3] given as [#

References

Horton, A.E. (1949). A Grammar of Luvale Witwatersand University Press,
Johanesburg.
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MANDARIN. Sino-Tibetan, Chinese (China)

Sound inventory

» 5 phonemic vowels:
high [1, y, u]
mid [9]
low [a]
» 3 glides: [j, w, y] in complementary distribution with the vowels [i, u, y]
» the glides only appear before a nuclear vowel (as onsets)
» 19 consonants (some authors say that the dental affricates are really alveolar)

Labial Dental Retroflex Velar

Stop p t k

ph i i
Affricate ts ts

tsh s"

Fricative f S S X
Nasal m n (m)
Liquid 1 r

» three palatal consonants that are in complementary distribution with the dental
affricates and fricative, retroflex obstruents, and velar obstruents:

[t, 16", ¢]
Context: before prenuclear glides [j, y] and the high vowels [i, y]. The non-
palatal consonants are never seen before these glides and vowels (p. 27).

Summary of the findings

Secondary palatalization:
» stops (labial, dental) and liquids (also one case of [f]) have secondary
palatalization before underlying /i/, which on the surface could be [i] or [j].
» the stops that do not have secondary palatalization do so because they do not
co-occur with the vowel [i]
-> all of the high vowels are realized as off-glides in the same environments as
above
Sibilants ts, t€, sshow full palatalization and labialization before the front rounded

vowel [y].

Examples

Secondary palatalization: it appears that all consonants (except for affricates and [s])
have secondary palatalization when before [i]:
Underlying
labials: pi plii ‘compare’ (trigger maintained)
pian pan ‘weave’ (trigger ‘lost’, as there is a nuclear V)




406

piau plau ‘chart’
p'ian pan ‘flake’
p'io  pUee ‘cast aside’

mi i ‘rice’
mian m'an ‘cotton’
min  m'in  ‘people’ (trigger maintained, as it is the nuclear V)

fiau fau  ‘not want’ (only one with [f]; dialectal syllable)

dentals: ti t'ii ‘land’
tiau tfau  ‘drop’
thian tUan  ‘sky’
lia Faa  ‘two’

liag ljalj ‘amount’

nia nan  ‘mother’
The velar stop never co-occurs with [i], so we have no instances of secondary
palatalization on [k]. Except for the dental affricates and [s], which fully palatalize
when before [i], the other consonants have secondary palatalization before [i]. If the
consonants are missing from the examples it is because they do not co-occur with this
vowel (no velars and retroflex Cs).

Something different seems to happen before [y]: there is an off-glide that is the
counterpart of the high front rounded vowel [y].

Underlying Surface
ly Iyy  ‘travel’
lys lee  ‘omit’
ny n'lyy  ‘women’
nyo nlee  ‘cruel’

(These are the only cases like this.)

Before the high vowel [u] there is labialization:
luan "an  ‘egg’
pu p'uu ‘not’

I am not sure about the status of the vowel [e]. I see it as a surface representation of
/d.

Full palatalization: dental affricates and [s] fully palatalize before an underlying /i/
(surface [1] or prenuclear [j]):
Underlying  Surface

tsi tcii  ‘base’

tsian tcan  ‘build’
tsiau tcau  ‘teach’
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tsiou tcou  ‘nine’
ts"ia t¢"a  “pinch’
ts"ian) tc"an  “cavity’
si cii ‘west’
sin cin ‘heart’

Before the vowel [y], these consonants also fully palatalize, but in addition they have
labialization (from the rounding of the high front rounded vowel?):

tsy tc'yy ‘tool’
tShy tghwyy cgoa
sy ¢"yy ‘empty’

We don’t know if these consonants change before [u] because they do not co-occur
with [u].

Full or secondary palatalization (or unclear)

Full palatalization targets: (anterior coronals) dental affricates and fricatives
Secondary palatalization targets: (labials, coronals) labial and dental stops, dental
sonorants.

Types of triggers (what are they)

underlying vowel /i/, (surface [i] or [j])
the vowel [y]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained if nuclear vowel, deleted otherwise

Type of target

Labials and coronals (dorsals do not occur in palatalizing contexts)

Fate of target (what it changes into)

p>p EXVE

p"> p" n>n'_y

m> m’

t=> ¢ ts=> t¢

th> th ts"> tch

1> . s> ¢

n> o

f=> f (only one, dialectal) ts> te™y
ts"> t¢"_y
s>c¢"y

References

Duanmu, Sam. 2000. The Phonology of Standard Chinesexford University Press.
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MANGAP-MBULA . Austronesian, Malayo-Polinesian, Oceanic; Vitiaz (Papua New
Guinea

Sound inventory

Complex system of consonant phones
Consonant Phonemes (p. 20)
lab dent/alv vel

p t k
b d g
" d g (voiced prenasalized stops)
s
z
m n 1
1
r (trill)
w ] (glides)
Vowel Phonemes (p. 20)
i u
e a o

Summary of the findings

Velar fronting (“velar assimilation” pp. 43). All velars contiguous to front vowels in
the same syllable are fronted.

Alveolar nasals and voiceless dental stops ([n], [t]) have secondary palatalization
before [i] and another mid or low front vowel [e], [a].

The [1] disappears.
Velar phoneme /k/ = /t/ before an /i/ at morpheme boundaries. (p. 66). It is not clear

to me how this works, what the evidence is that there was a [k] there underlyingly to
begin with. I do not consider this to be palatalization.

Examples

Velar fronting: (p. 43)

/ptik/ = [pitik] ‘star’ (may be a typo that the phonemic rep. does not have the
first

/i/ after the labial /p/)
/rina/ > [rina] ‘slowly’
Velar phoneme /k/ becomes /t/ (still a phomae??? how does that work?) pp. 66
/k/ = /t/ = ___/i/ at a morpheme boundary
/k-io/ > /tio/ > [to] ‘1Sg. Loc’
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/k-iam/ = /tiam/ > [fam] ‘1PL.EXC. LOC’

Alveolar palatalization: (p. 43)

ftiama/ - [fama] ‘cooking stones’

ftie-m/ > [fem] ‘your (SQG) faeces’ (type: feces or faces??)
/t-10/ > [fo] “1SG locative pronoun’

/n-iam/ = [n'am] ‘1PL.EXC Nominative pronoun’

Full or secondary palatalization (or unclear)

Secondary

Types of triggers (what are they)

Velar fronting: front vowels /i, e/
Secondary palatalization: /i/ followed by /e/ or /a/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Deleted

Type of target

Velars for fronting
Alveolars for palatalization

Fate of target (what it changes into)

t>t
n>n

Additional information

There are no examples of /d/ or /nd/ occurring in the environment that conditions
secondary palatalization (footnote 19, pp. 43). It may be the case that all alveolar
stops, nasals or oral, palatalize in this environment, but there is an accidental gap that
we never see the voiced oral stop in this context.

Comments (can be speciaymbols, or other)

Velar fronting is marked with [ | ]

References

Bugenhagen, Robert D. 1995. A Grammar of Mangap-Mbula: An Austronesian
Language of Papua New GuineRacific Linguistics.




410

MAORI . Austronesian, Malayo-Polynesian, Tahitic. (New Zealand)

Sound inventory

Consonant phonemes (p. 529)

p t k

m n )

f h
r

w

Vowel phonemes (can be short or long)
1 u
e 0
a
in rapid speech /i/ can be realized as a glide (esp. after /p/; p. 533)
/1/ 1s realized lower and less spread interconsonantally and in vowel clusters (p. 538)
/u/ has fronted realizations as well rounded ones. Lots of influences from NZ English.

Summary of the findings

[t] may be palatalized before front vowel [i] and before final devoiced [i] and [u].
(Winifred 1993)

[k] is fronted and backed before front vowels and back vowels, respectively. The
symbols given indicate that fronting corresponds to what I call “full palatalization.”

Note: These may be cases of heavy aspiration interpreted as palatalization. However,
I will go with the most recent information available, from Winifred (1993) and based
on his examples (as well as on comments from Krupa 1968 and Biggs 1961) I describe
/t/ as being palatalized (not sure if fully or secondarily), and also /k/ as being
palatalized fully.

Examples

(1) Onset of stressed syllable (affrication)
piu [p¢(i)u] ‘swing’ (p- 531)
iti  [itsi] or [itgi] ‘small’

karanga [kxerene] ‘call’

In rapid speech vowel sequences, /u/ or /o/ can be realized as [w] glide, particularly
before /e/, and /i/ is realized as a [j] glide (p. 533). Very common following /p/ where
there is:

pio [pjo] or [p¢o] ‘extinguished’

piu [pju] or [pcu] ‘swing’
(2) Other (place names) (fronting or backing of /k/ before front and back vowels,
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respectivelly)
Kaaea [xa:ee]
Hopekako [hopexexo]
Kerikeri  [cericeri]

Rimariki [rimerici]

Full or secondary palatalization (or unclear)

Unclear for t because [t] still appears, but it has an additional [¢] after it.
Full for dorsal [k].

Types of triggers (what are they)

For t:

[i]

final devoiced [i], [u]

- high vowels, front or back (though [u] is often realized more fronted and rounded)
For k:

front vowels /i, e/ ([i, €])

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained

Type of target

coronal t
dorsal k

Fate of target (what it changes into)

t=> t¢ (appears to be still maintained (see full or sec or unclear above))
k=2 ¢

Additional information

There are different degrees of aspiration for plosives, and they differ by speaker. This
may be due to contact with English. Back vowels or front vowels being associated
with more aspiration depends on speakers. (p. 530)

No consonant clusters are allowed. (p. 544)

No word-final consonants. (p. 543)

Comments (can be speciaymbols, or other)

From Winifred (1993):
(1) At onset of stressed syllable there is affrication (not aspiration) as follows (p. 530):

/p/ and /t/ mostly before high front vowel
/t/ :before /i/ and also before devoiced final /i/, /u/

/k/ mostly before /a/
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(2) Other (p. 531)

/k/ 1s usually advanced (fronted) before front vowels and retracted (backed) before
back vowels. Low back vowels are more likely to accompany a fricative /k/ than is
the high back vowel /u/.

/y/ retracted before low back vowels, velar before /u/, advanced before front Vs. p.
532

From Krupa (1968, p. 26): palatalization marked with [ ’]
/n/ (given as /ng/) fronted before front vowels (states that Biggs “sees palatalization in
these positions™):
ng’ira ‘needle’
ng’iha “fire’
ng’eng’e  ‘tired’
maang’ere ‘lazy’
/k/ is more front and aspirated before front vowels
/t/ is slightly aspirated, and before final devoiced i and u it is palatalized:

Kaa oma te pot’ “The cat runs’
Pai rawa at’u ‘Excellent!”

References

Krupa, Viktor. 1968. The Maori Language<Nauka> Publishing House.
Bauer, Winifred. 1993. Maori. Routledge Descriptive Grammars.

(Biggs, B. 1969. Let’s Learn Maori: A guide to the study of the Maori language.
A.H. & A.W. Reed, Wellington, N.Z., Revised edn. 1973—see Biggs 1969, p.9 about
[t] possibly being palatalized.

Biggs, B. 1961. The Structure of New Zealand Maori. Anthropological Linguistics,
3, N3, 1-54.

Biggs, B. 1961. English-Maori Finder List. Auckland.)
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MARATHI . Indo-European, Indo-Iranian, Indo-Aryan, Southern Zone (India)

Sound inventory

Consonants: (Wali 2005, p. 3, 4)

lab dent alv retroflex  alv-pal vel glot
p t t k
ph th th kh
b d d g
bh  dh dh gh
m n n
r (flap)
1 |
ts tf
tfh
dz dz
dzh dzh
f S 1) h
v
w ] (semivowels)

/t/ and /v/ only occur in words borrowed from English or Persian/Arabic.
/h/ is aspiration

the glide is given as /y/
Vowels:
1 u
e o
ai/e® o au/o
a
Notes:

The last vowel (except 9) of the word is long unless followed by consonant cluster.
Phonemic length for i, u
@ and o mostly in English borrowings.

Word final [i] is replaced by [1]

Summary of the findings

Alveolar affricates (ts, dz, dzh) are palatalized before the high front vowel and the
palatal glide: [i], [i] (long and short) and [j]. Most cases are morpho-phonological,
though Wali’s examples (2005) suggest that this happens phonologically as well.

In some dialects word-initial alveolar affricates palatalize before [e].
Other types of palatalization are considered consonant assimilation:

dental stop /t/ palatalizes before a palatal affricate (voiced or voiceless).
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dental sibilant /s/ palatalizes before a palatal sibilant.

Examples

From Pandharipande:
Affricates palatalized before /i/ and the glide /j/ --here transcribed with /y/:
1) sudha-ts-1 [sudhatfi]  ‘Sudha’s’ (3sf)
Sudha-poss-3sf
2) dzo-a [dzya] ‘who’ (obl.) --possible typo in having [0] in (2)
who-obl or glide formation?
Dental stop palatalization—probally just consonant assimilation
l)tat  +tfaritra [tatftfaritra] ‘that/his character’
that’/he character
2)sat  +dzan  [sad3dzan] ‘good people/person’
good  people/person
Sibilant palatalization--probably just consonant assimilation
l)as + sil [affil] ‘you will be’

be fut-2s
2)bas + sil [baffil] ‘you will sit’
sit fut-2s

In the Nagpuri variety of Marathi: dental aspirate /th/ = ts/ _ts

(stem final [e] deletes before suffixes)

1) tithe + tsa - tith-tsa > titstsa ‘one who/which is there’
there poss-3sm  there-poss-3sm

2) kuthe +tsa -> kuth-tsa -> kutstsa ‘of where?’

where  poss-3sm  where-poss-3sm

From Wali (2005, p. 7):
c> c(ts> tf)
cimni  ‘sparrow’

cid ‘become cross’
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cyut ‘fallen’

j>1] (dz-> d3)
Jire ‘cumin seeds’
Jiven  “life’

Jya ‘which’

jh> Jh (dzh> dzh)
Jhimjhhim  drizzle’
JHij ‘loss’

Jhya ‘interjection’

Palatalization of these alveolar affricates in some dialects also before &

cendu ‘ball’
Jjethe ‘where’
Jhela ‘catch’

Palatalization of S (consonant harmony):

bos +sil > bassil ‘you will sit’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

a following high front vowel [i] and the palatal glide [j]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

maintained

Type of target

Coronal: affricate [ts] [dz] [dzh]

Not pal (palatal assimilation?)

Coronal: stop [t] sibilant [s]—but these are assimilating fully to a following palatal

cons.
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Dental stop [th] = ts/ ts (in a different dialect)

Fate of target (what it changes into)

ts 2> tf
dz > d3
dzh—->dzh

t=> tf before tf
t—> d3 before d3
s=> | before |

References

Pandharipande, Rajeshwari. 1997. Marathi. Routledge.
Wali, Kashi. 2005. Marathi. Languages of the World/Materials 441. Lincom Europa.
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MINA . Afro-Asiatic, Chadic, Biu-Mandara (Cameroon)

Sound inventory

Consonant phonemes: (p. 8)

Note: the glottal stop and the ejective bilabial stop are assigned marginar phonemic
status, as there is only one word for each phoneme that would demonstrate their
phonemic status (p. 8-9).

Labial Alveolar Palatal Velar Glottal
Stops p t k )
b d g
Prenasalized mb nd ng
Glottalized b d
(voiceless)
Ejective )
Affricate ts
dz
Nasal m n
Continuant f S h
v z
Lateral {
Continuant IS
Glides w y
Liquid 1

—

Vowel phonemes: (p. 18)

i () o) u see Notes for [o] =[]
e 0

a
Notes:

(i) is not a phoneme.

Many of the underlying vowel phonemes are realized differently (due to vowel
harmony).

There are also three long phonetic vowels: aa, ii, uu

The mid vowels [e, o] are lower mid rather than higher mid.

The high vowels [i, 8, u] and low vowel [a] are much more frequent than [e, o]. [e] is
often the result of fronting [a] in the environment of a front vowel.

The high central vowel is represented graphically by [8], though this may well be [1]
according to the description.

Summary of the findings

Alveolar fricatives and affricates /s, z, ts, dz/ are palatalized before and aftes front




418

high vowel i to [, 3, tf, d3]. (p. 12)

zZis also palatalized in the cluster nzwhen followed by the stative suffix —ji.

The palatal glide blocks palatalization and fronting vowel harmony (this is analyzed as
an intervening underlying palatal glide; evidence: it surfaces when affixes are added)!
(p. 12, 20)

Idiolectal differences: (p. 12, 13)

Some speakers also palatalize these consonants after a front mid vowel e (p. 12).

For some speakers, z is affricated when it follows n and precedes a high vowel. When
the high vowel is 1, then the affricate is palatalized (p. 13):

z> dz/Vn___ V[+high]
z-=> d3/n i

Examples

Palatalization before or after i: (p. 12)

(phonological palatalization)
zin = [3in] ‘return’

bitsi > [bitfi] ‘proper name for first born child’

i giz-ak za [i giz-e-k se]
3PL tell-GO-1SG EE
‘I was told’

(morphological palatalization for z in nzcluster)
md nz-ji marBak [m3 n3-i]
REL sit-STAT Marbak

‘he remained at Marbak’

Palatal glide blocks palatalization: (p. 12)

complementizer pronounced as [si] or [sji]=> analyzed as underlying /sji/, with the
palatal glide blocking palatalization.

haz-jii > [hazi-ji]
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dog-PL
‘dogs’

Idiolectal differences

1. Palatalization after e for some speakers: (p. 13)

/fes/ > [fef] ‘small’

2. Affrication and palatalization of z for some speakers (p. 13)
Affrication:

nzd -2 [ndzd] ‘remain, be’

a ndi nza a  marBak [2 ndi ndza]

3SG HAB live PRED Marbak

‘he lives in Marbak’

Palatalization (of the affricate):

5 md nzi mbe  [mo nd3-f]
1SG REL be-STAT close
‘I was close’

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)
i
e (for some speakers—not included as part of the common dialect)

Location of triggers (preceding or following)

Preceding and following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal: Alveolar fricatives and affricates

Fate of target (what it changes into)

s2

z2 73

ts=> tf

dz—> d3

(in some dialects: z=> d3/n_i)

Additional information
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Comments (can be speciaymbols, or other)

[ givenass

3 givenas z

tf givenasc

d3 given as

j givenasy

It is odd that the palatal glide blocks both palatalization and fronting vowel harmony.

Language particular factors may play a role here, and this is also occurring in morpho-
phonological contexts.

References

Frajzyngier, Zygmunt, Eric Johnston and Adrian Edwards. 2005. A Grammar of
Mina. Mouton de Gruyter.
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STANDARD MODERN GREEK . Indo-European, Greek, Attic (Greece)

Sound inventory

Consonants (phonetic in [] ; Arvaniti 1999)
Bilabial Labio- Dental Alveolar Velar
Dental
t d kg
f v 0 0 s z Xy
m n
r[r]
1
Vowels (phonetic in [ ]; Arvaniti 1999)
i u
e [€] 0
a[e]

Summary of the findings

In the Standard dialect, velars are fully palatalized before the front vowels /e/ ([€]) and
/i/. (Mackridge, p. 20, Arvaniti p. 169). Velars are also palatalized before an
underlying /i/ followed by the back vowels /a/ ([e]), /0/, /u/ when all three segments
form one syllable. (Arvaniti p.169).

/n/ and /1/ also have palatal allophones when followed by /i/ and another vowel in the
same syllable.

For the cases where /i/ followed by another vowel triggers palatalization, /i/ is not
pronounced (it is only underlying).

The sequence [mi] is realized as [mn] if followed by another vowel in the same
syllable (Arvaniti, p. 170). This is analyzed as a palatal nasal realization of /i/, not
palatalization of the labial.

Note from Dr. Amalia Arvaniti : palatalization of [n] and [1] is highly stigmatized,
and definitely not in Standard Modern Greek (though they are discussed in the
Standard Modern Greek phonetic description in Arvaniti 1999).

The alveolar nasal [n] palatalizes fully before a weakened i+V or before the full vowel
/i/. (Mackridge pp. 22). Before /i/, the examples suggest that palatalization is optional
(pp- 23). This is most likely related to the fact that when /i/ is by itself it forms the
syllable nucleus, and it will remain intact. When /i+V/ is what triggers the
palatalization, the /i/ will disappear, or be absorbed by the palatalizing consonant. The
same applies to the lateral, mentioned below.

The lateral [1] palatalizes fully before /i/, but it appears from the examples that this is
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optional (pp. 27) (see comment above for alveolar nasal).

Even the bilabial nasal /m/ appears to palatalize before a weakened i+V. In such cases
the nasal is [mj]=> so it is with slight secondary palatalization perhaps. (p. 22)—does
not happen in Standard Modern Greek! (Arvaniti, personal communication)

Examples

Velars: (pp. 21) ([i] 1s a voiced palatal velar fricative, but others call it a
glide)

k=>c X=2¢

g2} Y2

No palatalization before non /¢/ and /i/ vowels:
/karpos/  [Kar'pos] ‘fruit, wrist’
/stongarpo/ [stongar'po] ‘on the wrist’
/anxos/ [‘apxos] ‘Angst’

/yamos/ ['yamos] ‘wedding, marriage’

Palatalization:

/kerasa/ ['cerasa] ‘I treated (to a drink)’ “am cinstit”
/tongérasa/ [ton'jerasa] ‘I treated him (to a drink)’ “l-am cinstit”
/xéri/ ['ceri] ‘hand, arm’

/yer(fs/ [j€'ros] ‘strong, robust’

/kialos/ ['calos] ‘and another’

/tsakizo/ [tsa'cizo] ‘I snap’

/dzaki/ ['dzaci] ‘hearth’

/anangi/ [a'nangi] ‘need, necessity’

/xioni/ ['¢oni] ‘snow’

/yiasu/ [‘jasu] ‘hello, good bye’

Note: Dr. Amalia Arvaniti says there is no real reason why the /i/ should be
underlying in some examples (i.e. /kialos/). It is posited probably to make a
symmetrical system, otherwise velars would look as though the palatalize before non-
front vowels also (particularly, before [a, o, u]). Dr. Arvaniti suspects that Greek
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actually has a palatalized phoneme series, but with neutralization in palatalizing
contexts (Arvaniti, personal communication)

NASALS: (pp.23)
No Palatalization:

Jprayma/ ['prayma] ‘thing’
fvlema/ ['vlema] ‘gaze’
/nasos/ ['nasos] ‘Nasos’ (name)
/ana/ ['ana] ‘Anna’

Palatalization—this is stigmatized (especlly the alveolar nasal palatalization).
NOT in the Standard (Amalia Arvaniti)

/dzamia/ ['dzamja] or ['dzampa] ‘window-panes’
/betoniera/ [beto'pera] ‘cement-mixer’

/foni/ [fo'ni] or [fo'pi] ‘voice’  -so the pal. of the alveolar nasal is optional when /i/
is the only vowel nucleus of the syllable. If there are two vowels, then palatalization
applies and the /i/ disappears, or is absorbed by the palatalized consonant. Perhaps
this is due to a tendency to prefer simple syllable nuclei to complex ones. The same
applies to lateral palatalization, as exemplified below.

LATERAL : (pp. 27)—these do not occur in the Standard!!! —Note from Amalia
Arvaniti

/kalos/ ['kalos] ‘corn (callous); beauty’
/mali/ [ma'li] or [ma'&i] ‘wool’
/malia/ [ma'Aa] ‘hair (of head)’

fjali/  [jaki] ‘glass’

Conditions (contexts that trigger alternation)

A following /e/ ([€]) or /i/ for velars.
(Stigmatized: A following i+V or /i/ by itself for nasal(s) and lateral)

Full or secondary palatalization (or unclear)

Full for velars.

Stigmatized: Full for alveolar nasal lateral.

Possibly secondary for bilabial nasal (but this is in certain idiolects—most likely not
happening, according to Amalia)

Types of triggers (what are they)

/e/, /i/, i+a, o, u (in same syllable)
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(i+V in same syllable —for stigmatized cases )

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

The trigger is maintained if necessary for syllable structure, and it is deleted otherwise.
For example, it is maintained when the trigger vowel is the only one in the nucleus of
the syllable, but if there are two vowels underlyingly, the first of which is the trigger
vowel, this will be deleted, or perhaps absorbed into the palatalized consonant.

Note from Dr. Arvaniti: in some cases (i.e. before a, o, u) the high front vowel is
posited as underlying, but it may not actually be there.

Type of target

velar: k, g, x, y
Alveolar: n, 1
in certain idiolects—Labial: m

Fate of target (what it changes into)

Standard:

Velars:

k=>c X2¢
g2} Y2
Stigmatized:
Alveolar:

n>n

12 K

Labial (in certain idiolects but NOT IN STANDARD!! did not include in study):
m-> mj

Additional information

Other alveolars, stops, fricatives, do not palatalize.

Comments (can be speciaymbols, or other)

[i] is a voiced palatal velar fricative
[¢] is a voiceless palatal velar fricative

[#] is a voiced palatal velar stop
[c] is voiceless palatal velar stop

References
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MONGOLIAN . Altaic, Mongolian (Mongolia)

Sound inventory

Consonant phonemes: (pp. 25)
lab pal-labial dent alv-pal pal vel uvular

p" pt th t/h voiceless asp. stops
p pJ t ¢ ‘ voiceless unaspirated stops
g g G voiced stops
et voiceless asp. fricatives
c c voiceless unasp. fricatives
] s X x voiceless fricatives
m m n n nasals
13 I3 voiced lateral fricatives
€3] voiceless lateral fricative
_ r v rhotics
wowW j glides
Vowel phonemes: (pp. 23)
Monophthongs: Diphthongs:
iu ui
U Ul
e o
a o ai ol

Summary of the findings

There is contrastive palatalization, but only in words with pharyngeal vowels|a, u, 9].

Plain and palatalized consonants do not contrast after i-diphthongs. Consonants are
phonetically palatalized in this position (progressive secondary palatalization).

“Since palatalization is not contrastive in this environment, and since we have not
investigated how far the palatalizing influence of the diphthong reaches, we will
normally write plain consonants after i-dipthongs, except in detailed phonetic

transcriptions ... the pronunciation is [ail3'ig] (and not [ail31g], as the Cyrillic spelling
suggests” (Svantesson et al. 2005, p. 21).

There are also palatalized (laryngeal only) vowels When the pharyngeal vowels
occur before a palatalized consonant, the final part of the vowel becomes more i-like.
(p. 10). There are both long and short vowels, and both types of laryngeal vowels
undergo this type of palatalization.

Examples

[ailzig/ [ail3ig] ‘family’

/tPuilz-tai/  [t"uilz-t"ai] ‘pole’ (comitative) (p. 47)
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/xuixui/ [xuix'vi]  ‘Chinese Muslim’ (p. 49)

The authors know it is the previous diphthong and not the following [i] that triggers
the palatalization because the formants indicate this. (pp. 21)

Vowel palatalization: denoted by umlaut sign.

['ai:13j] ‘manner’

[5:13j] ‘adze’

[6:15] ‘owl’

Phonetically, these LONG palatalized vowels are diphthongs.

Conditions (contexts that trigger alternation)

Previous i-diphthong for consonants
Following palatalized consonant for pharyngeal vowels

Full or secondary palatalization (or unclear)

Secondary

Types of triggers (what are they)

previous i-diphthong [ai] for consonants
following palatalized consonant for pharyngeal vowels

Location of triggers (preceding or following)

preceding for consonants
following for vowels

Fate of trigger (deleted or maintained)

maintained

Type of target

consonants [p", t*, p, t, g, x, m, n, 13, r, W]
long and short pharyngeal vowels [a, 9, U]

Fate of target (what it changes into)

secondary palatalization for consonants
secondary palatalization on vowels, but the long palatalized vowels are phonetically
diphthongs.

References

Svantesson, lan-Olof et al. 2005. The Phonology of MongoliarOxford University
Press.
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MWERA , also called ciMwela. Bantu, East-central zone, Yao group (East Africa)

Sound inventory

Consonants:
pt t k
b dd g
m n n n
1
1 (t )(flapped lateral)
w ORONE) h
tf dz

y W
w is voiced bilabial fricative

the voiced stops are only produced when preceded by homorganic nasal (except b
which appears before w).

The dentals [d, t, n] are dental before all vowels except [i]. When [i] follows they are
alveolar—thus pulled backward a bit. (p.2)

Vowels: can be short or long
i, e, €, a,9,0,u(eand o are not phonemes). (p. 1)

Summary of the findings

[k] and [g] are never found before [i, €] except in one word: kuweleketa ‘to speak’.

When [e, i] would follow them in grammatical morphology, they change to [t{] and
[d3], respectively (p. 8).

Note: (secondary palatalization??? It is not clear)

“As a palatalization, [semivowel] y is used to form the following consonantal
combinations: py, mpy, mby, ty, nty, ndy, my, ny, wy and ly; while its presence in the
palatals tf, nd3 and n is implicit” (p. 14).

Jeff Mielke’s P-base database (2002-2004) does not specify anything about labial
palatalization either, so perhaps this is not palatalization at all.

Examples

(Harries p. 8):

ika -itfila ‘come for, arrive at’;  naitfe ‘I came’
poteka -potetfela ‘be in pain for’; napotetfe ‘I was in pain’
dzumuka -dzumutfila ‘be awake for’; nadzumwitfe ‘I awoke’

kopoka  -kopotfela ‘come out for’ nakowetfe ‘I came out’
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twagga  twand3zila ‘pound grain for’; natwandzile ‘I pounded’
dzoga dzodzela ‘bathe for’; nadzodzile ‘I bathed’
[ulaga  Puladzila “kill for’; namuledze ‘I killed him’

Conditions (contexts that trigger alternation)

A following [i, e]

Full or secondary palatalization (or unclear)

Full (dorsal)
Sec?? (labial, coronal) --not clear.

Types of triggers (what are they)

1, e

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Full palatalization:
Dorsal obstruents [k, g]

Secondary palatalization???
Labial: p, mp, mb, m, [3
Coronal: t, nt, nd, n, 1

Fate of target (what it changes into)

Full palatalization:
k> tf

g2 d3

Secondary palatalization??? Not sure if this is palatalization at all
py, mpy, mby, nty, ndy, my, ny, By, ly

Additional information

The nasals show special behavior before homorganic consonants, lateral, etc. Before
[i] and sometimes before [¢], there are alternate forms found with [ny] and [nj] ([n]
and [nd3]; p. 12)

nimbe or nd3imbe ‘let me sing’ (< imba or d3zimba)

nende or ndzende ‘letme go’ (< enda or dzenda)

Comments (can be speciaymbols, or other)

The palatal glide given as [y]
[t{] and [d3] given as [c] and [j]. Before vowels other than [i] the tongue tip also
barely has contact with the alveolar region, but before [i] there is no contact of the
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tongue tip at all, just the blade (so they are realized more like [{] and [3], respectivelly.

(p-8) _
[n] given as [ny] (palatal nasal)

[w] is voiced bilabial fricative [(]

References

Harries, Lyndon. (1950). A Grammar of Mwera Witwatersrand University Press,
Johannesburg.
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NAVAJO . Na-Dene, Athapaskan-Eyak. (USA)

Sound inventory

Consonants (p. xxii) —see comments for more IPA style inventory
Note: Navajo does not have a voicing distation, rather an aspiration distinction.

bilabial  alv-pal pal-velar glotal
voiceless
unaspirated b d g, ew
aspirated k, kw
glottalized t’ Kk’ /1 (1)
spirants z, zh gh(y), ghw(w) h

s, sh h(x), hw

voiced lateral 1
voiceless lateral i

Affricates (voiceless)

unaspirated dz, j, dl

aspirated ts, ch, tt

glottalized ts’,ch’, t'  t(tx)
Nasals m n

Semi-vowels w y(palatal)

Vowels (p. xvii)

Front Central Back
Oral 1e€ a 0

1 ee aa 00
Nasal 1 e a 0

i ee aa 00

(nasal vowels are marked with a cedilla in the text, I mark them with a tilde, but leave
them plain here, with the note “nasal” being sufficient to identify them as nasal)

Diphthongs ei ai oi
eii aii oii

Clusters el ai, ai, ao oi
eii aii, aii, a00 oii

Navajo also has tone, distinctive lentgh

Summary of the findings

Syllable initial /g, k, gh, h, t/ (per their transcriptions, so they are syllable initial
Ik, ", Y, X, tx/ are palatalized before /e, i/ (and labialized before [0]).
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Dorsals and coronals show secondary palatalization before /e, i/.

The following table summarizes this fact:

/g k gh h t/ --Navajo grammar
(k " ¥ x/h tx) --IPA
|
e | gle Ke gh’e  he te --Navajo grammar
T - gh’i h’i t'i --Navajo grammar
k’e e ye x"e tx’e --IPA

- - Vi xi i -—IPA

Primarily [e] triggers palatalization.

Examples

pp. Xxvii

hishg'eesh  I’'m snipping it’

dig’eeh ‘it’s starting to flow along’
kK'e ‘footwear’

hashk’e ‘he’s mean’

ntsek’ees  ‘he’s thinking’
naak’sdz ‘it fell downward’

bigh’e ‘his son’

bigh’eel  ‘his burden’

bigh”i ‘inside it’

biigh’is ‘he’s handome’

t'ech ‘valley’

nt'ech ‘lie down!”

shiiteezh  ‘we two are reclining’
t¥in ‘ice’

bit’is ‘over it’

his ‘pus’

nasx’ees ‘I’m in the act of turning around’
niseth’iz ‘I turned it around’

Full or secondary palatalization (or unclear)

Secondary (indicated by superscript [*])

Types of triggers (what are they)

/e, i/

for /k, "/ only /e/ is a trigger.
for /y, x(h), tx/ both /e/ and /i/ are triggers.
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Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Dorsal and Coronal

Fate of target (what it changes into)

k> kK
Y2y
x/h 2> h’
">
x> tx’

Comments (can be speciaymbols, or other)

Vowels:

/i/ s [1]

/el is [€]

Consonants (no voicing distinction, but aspiration distinction):
b=p (spot)

d=t (stop)

g=k (skin)

gw= k" (labialized voiceless velar)

k= c" (aspirated back palatal stop (English kill, cat))

kw =c™ (aspirated labialized back palatal stop)

k’= ¢’ (glottalized back palatal stop)

=1

zh=73

sh={

gh=y (voiced velar spirant)

ghw=y"

h=x (syllable initially, more often also [h])

h =h (syllable finally)

hw=x with lip rounding (labialized syllable initial phoneme, as in English whee, whirl)

=t

ch= t" (aspirated tf)

ch’=tf* (glottalized tf)

t= strongly aspirated (t+x = [tx])
y=] (English yoke)

References

Young, Robert W. and William Morgan. 1980 and 1987 (revised edition). The Navajo
language. A grammar and colloquial dictionafyniversity of New Mexico Press,
Albuquerque.
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Sound inventory

Consonants (pp.41-50)
lab dent/alv alv-pal. pal. velar glottal

b d g
p t k
h (?)
S §
z 3
tf
d3
m n
w w
J

Vowel phonemes (pp. 34-38)
3 short vowels (phonetically in [])

1/ [1]—high front unrounded

/o/ [0, U, A] —high/mid back rounded
/a/ [A] —low/mid back unrounded

3 long vowels

i1/ [i:] —high front unrounded

/el [e:, €:, &:] —mid front unrounded
/aa/ [a:, a:] --low/mid back unrounded

/oo/ [o:, u:] --high/mid back rounded

Summary of the findings

There is a pervasive process of syncope in the language.

Most cases are of morphophonological palatalization (as in most languages), but even
a “link vowel” (epenthetic) /i/ triggers palatalization when it is inserted for phonotactic

reasons (between two consonants). (pp. 339).

Dentals/alveolars /d, t/ palatalize to [d3] and [tf] respectively, before /i/ which
subsequently deleted via syncope unless needed as syllable nucleus.

Only /i/ that comes from Proto-Algonquian *i triggers palatalization. Those /i/s that
come from *e (short /e/) don’t trigger palatalization. As a result, palatalization in this

language has many exceptions.

Nasal /n/ alternates with [3] in palatalizing environments (before /i/), but on a limited

basis: only the /n/s that historically come from Proto-Algonquian *0 show this

alternation. There are other /n/s in the language but those do not show this alternation
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(pp. 86-87). Customarily since Bloomfield this /n/ is identified underlyingly as /N/.

There is a morphophoneme /S/ which shows alternation with /{/ in palatalizing
environments (before /i/). 1 am not sure how or why this is identified as a morpho-
phoneme, but somehow it is and it is not historical, so I will include it in my data.

The palatal glide [j] also triggers palatalization on /d, t, N/ and is subsequently deleted.

Examples

Link vowel /i/ and palatalization: (pp. 339)

/naad + i + miidzim + ¢/ = naadzmiidzme ‘fetch food’

No Palatalization of dentals/alveolars before non-/i/ vowels: (pp.86)

/biid + aage/ -> biidaage ‘come swimming’

/biid + aagimose/ > biidaagmose ‘come snowshoeing’ (Note: no velar
palatalization)

/apiit + aa/ = piitaa  ‘have height to such extent’

/apiit + aapi/ > piitaapi ‘laugh to such extent’

Palatalization:

/biid + 1 + bizo/ = biidzbizo ‘come driving’

/biid + i + batoo/ = biidzbatoo ‘come running’

/apiit + 1+ gi/ => piitfgi ‘grow to such extent’ (Note: no velar palatalization)

/apiit + 1 + gidaazo/ - piitfgidaazo ‘be angry to such extent’

Palatalization of /N/ in relative root /iN/: (pp. 87)

/iN + aapine/ = naapne ‘be ill in such a way’
/iN + aan3/ = naan3 ‘shine in such a way’
/iN + ikaazo/ = 3inkaazo ‘be named in such a way’ (typo?? [3ikaazo] ??)

/iN + ise/ = 3ise ‘fly in such a direction’

Palatalization of morphophoneme /S/ in the relative root /daf(w)/ ‘so many times’:
(pp. 88)
/daS-w + i/ = dso- ‘every time’
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/daS +1/ = dfi ‘be a certain amount’

/daS + ing/ = dfing ‘so many times’

Palatalization by /j/: (pp. 88)

the verb final /-jaa/ ‘go, move’ attaching to roots ending in /d/ or /t/ triggers pal.
/maad + jaa/ = maad3a ‘leave, take off’

/iN + jaa/ = 3aa ‘go’

Conditions (contexts that trigger alternation)

a following /i/ or /j/, even when the /i/ is epenthetic.

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

high front /i/
palatal glide /j/

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

/i/: deleted, unless needed for syllable nucleus
/j/: deleted

Type of target

dental/alveolar: /d, t/ and /N/, /S/

Fate of target (what it changes into)

d-> d3
t>tf
N->3
S=>f

Additional information

In the diminutive suffix the final /s/ lenites to [z] and usually the [z] also shows
palatalization to [3] but not always, when followed by a pejorative suffix (pp. 193).
Only those /s/ and /z/s part of the diminutive palatalize, not those part of the stem.

References

Valentine, Randolph J. 2001. Nishnaabemwin Reference Grammamiversity of
Toronto Press.
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NKORE-KIGA . Bantu. (Uganda)

Sound inventory

Consonants (pp. 199)

pb d tf k g

f v sz [ 3 h
nn
r

w j (glides)

/c/ is realized as [tf]
/j/ 1s realized as [3]. I entered the more transparent symbols.

Vowels

a [®] (more like an alpha symbol)
e [e€]

i [1]

0

u [u]

Summary of the findings

Velar stops fully palatalize before front vowels and the palatal glide.

Examples

gje [dze] ‘well” pp. 200

egi [ed3r] ‘this’

egjo [ed3o] ‘that’

kukira [kutfue] ‘exceed’ (pp. 202)

kugira [kudzue] ‘say, do’

NO Palatalization of coronals:

kutiga [kutige] ‘be stubborn’ (pp. 202)

Foreign words are also subject to this process:

from English “doctor”
dokita [dotfitee] > [dotfte] ‘doctor’

it seems that the trigger can be lost, but this could be an attempt to imitate the English
pronunciation to some extent. In other examples the trigger is maintained.

Full or secondary palatalization (or unclear)
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full

Types of triggers (what are they)

1]

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained (cf. example of ‘doctor’ borrowed from English)

Type of target

k, g

Fate of target (what it changes into)

k> tf
g2 d3

References

Taylor, Charles. 1985. Nkore-Kiga Croom Helm Descriptive Grammars.
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NUPE. Niger-Congo, Nupoid, Nupe-Gbagyi (Nigeria)

Sound inventory

Consonant phonemes (Dunstan, p. 133)
lab lab-dent alv pal-alv pal vel lab-vel glot

pb t d kg kpgb
fv s z h
ts dz tf
m n
r
1
] w

Vowel phonemes: (p. 136)
1 e a aa o u/(thereisalong phonemic /aa/)

There are also nasalized phoneme vowels: 1 a

Summary of the findings

Coronal (alveolar) obstruents fully palatalize before front vowels.

The sound /ts/ normally occurs before back vowels, and /tf/ before front vowels. They

can both occur, contrastively, before /a/. (p. 135). Thus the /ts/ vs. /tf/ phonemic
contrast is neutralized before front vowels.

The plosives (and sometimes the fricatives /f/, /v/) may be followed by “some degree
of palatalization” (the examples indicate possible secondary palatalization) before
front vowels, and by labial-velarisation before a back vowel. This varies between
speakers, and even within speakers, the palatalized and non-palatalized versions
appear in free variation.

Examples

FULL palatalization (p. 134)
/s/
/sa/ sa  ‘to plough’

/si/ i ‘to buy’

/z/
/zal  za ‘to wonder’
/zi/  3i ‘to confuse’
/dz/

/dza/ dza  ‘to break’

/dzi/ dzi  ‘todo’
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Secondary palatalization (possible for all stops, sometimes even f and Vv; in free
variation, optional therefore, p. 135):

/be/ [bé] and [bjé] as free variants ‘to come’ (palatalization)

/po/  [po] and [pwo] as free variants ‘to roast’ (velarization)

Full or secondary palatalization (or unclear)

Full for coronal fricatives and affricates /s, z, dz/ (probably ts as well, though
distinction neutralized)
Secondary (but optional) for stops and the fricatives /f, v/

Types of triggers (what are they)

Front vowels [i, €]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Full: Coronal fricatives/affricate: s, z, dz, (ts?)
Sec: Stops: p, b, t, d, k, g, kp, gb, (f, v)

Fate of target (what it changes into)

s=2>f
z23
dz—>d3

(ts=> tf) .
For secondary palatalization, they get secondary articulation: C' (notated with Cj)

References

Dunstan, Elizabeth, Editor. (1969). Twelve Nigerian Languages\fricana
Publishing Corporation, New York.
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POLISH. Indo-European, West Slavic, Lechitic (Poland)

Sound inventory

Consonants (there are lots of different approaches, and different numbers of

consonants listed by different people; here I am giving the set that Szpyra-Koztowska
(1995) pp. 234)

labials: /p, b, m, w, f, v/
Palatalized labials: /p’, b’, m’, £, v’/
Dentals: /t, d, s, z, n/

Dental affricates: /c, dz/
alveolar roll: /r/

Alveolar lateral: /1/

Velars: /k, g, x/

Palatal glide /j/
postalveolars: /s, z, E,j’/
prepalatals: /§, i, cf, di, n/
palatalized velars: /k’, g’, x’/

Vowels:a, e, 1, 0, u

From Cavar (2004):
Surface inventory of vowels (p. 4):

High 1 i u
Mid e 0
low: a

Surface inventory of consonantal phonemes (p. 4):
Labial Lab-Pal Dental Post-Alv Prepalatal Palatal Velar

Plosive pb pP b td k g
Fricative fv f V s z s z ¢ z X
Affricate ts dz  ts dz t¢ dz

Nasal m m n n

Lateral 1

Rhotic r

Elides W ]

Summary of the findings

Cavar’s dissertation on Polish palatalization (2004)

Morphological palatalization
Palatalization of labials, coronals, and dorsals takes place, but only across morpheme
boundaries before suffixes that have a front vowel (surface i, e, €, or * (underlying /i/

has to surface as % after velars). Labials show secondary palatalization, coronals show
full palatalization, and dorsals show secondary palatalization before [i, e] and full
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palatalization before [1, €].

1 i e €
Labials Sec. -- sectj insertion --
Coronal  Full -- full --
Dorsal Sec  Full  Sec/none Full

Velar surface palatalization: Velar stops become palatal stops: k= ¢, g2 3 (p. 6)
before surface [1, e]; occurs across morpheme boundaries, though they are referred to
as secondary palatalization.

Phonological palatalizatiofisurface palatalization)

All consonants show secondary palatalization before [i], [j] word-internally and across
morpheme boundaries ( n palatalizes to prepalatal [n] in this context instead of having
secondary articulation).

Szpyra-Kozlowska (1995)

Palatalization occurs before front vowels and palatal glide, both inside words and
across word boundaries (p. 245). This is secondary palatalization (see dental pal.
discussion below). All consonants show secondary pal. when they are word final and
before a word that begins with a front vowel or a palatal glide (phrase level
palatalization) (pp. 253)

Labials:

Input front V pal j-pal phrase level pal
p P’ p’ P’

b b’ b’ b’

m m’ m’ m’

f £ £ £

v v’ \4 v’

Coronals:

t ¢ cle t

d dz j/dz d’

S S S S
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z z z z
n n n n’

r 7 7 r
{ | | w’
Dorsals:

input  1%vel 2™vel SVP  j-pal  phrase-lev-pal

k ¢ ¢ k’ ¢ k’
g 1z dz g’ iz g’
X s s - s X’

Cavar says that these are actually not secondarily palatalized, but rather k- ¢, and g—=>
i)

Labials are palatalized before front vowels. The tongue body is fronted and the
middle part is raised toward the palate.

Dental consonants are prepalatal before front vowels. The tongue body is fronted and
there is prepalatal stricture. Plosives are turned into affricates.

Dentalsundergo palatalization in two stages which are widely accepted by all
generative accounts of Polish (p. 246-7). Motivation: they pattern with palatalized
consonants and front vowels, and they are assumed to all be front underlyingly.

1. dentals are turned into palatalized dentals:
nd,s,z,n t, /> 1,d,s, 27,0, 1,1’/
2. an adjustment rule interprets palatalized obstruents and the nasal as prepalatals:
/v, d, 8%, 27,0/ > e, dz, s, z,n/
the palatalized roll as the postalveolar voiced fricative
= /3

and the palatalized dental lateral as the unpalatalized alveolar lateral (not
palatalization by my definition):

¥r-=>n
Velar consonants are palatalized before front vowels.
First velar palatalization:

plosives = affricates, but:
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voiced postalveolar affricate = fricative when preceded by a sonorant (Spirantization)
Second velar palatalization:

restricted to certain grammatical contexts: nom. pl. of masculine nouns and adjs,
dative and locative of sg. fem. nouns and masc. nouns with fem. declension, and in
adverbs.

velar—> dental
plosives > affricates,
fricative x = /s'/

Surface velar palatalization:

velars (except the fricative) palatalize before /i/ and /e/ (this would be to € and f
according to Cavar).

Examples

Ex. from Szpyra-Koziowska (1995)

Labials before front vowels: (pp. 246)

1) tulply ‘booty’ -- Hu[p’lic ‘torob’

2) ba[b]a ‘woman, pejor.” -- ba[b’]e ‘id. dat. sg.
3) to[m] ‘volume’ --to[m’Jik ‘id. dim.’

4) tra[f] ‘chance’ -- tra[f’]icf ‘to hit’

5) kro[v]a ‘cow’ --kro[v’]e ‘id.dat.sg’

Before front vowels, dentalsbecome prepalatal (fronted tongue body, prepalatal
stricture); Plosives are turned into affricates

bu[d]a ‘shack’ -- bu[dZz]e ‘id. dat.sg’

zto[t]o ‘gold” -- zlo[clic “to gild’
wo[z]y ‘carts’ -- wo[i]icf ‘to car’
o[s]a ‘wasp’ -- o[s]e ‘id.dat.sg’

ra[n]a ‘wound’ -- ra[n]i¢ ‘to wound’

The glide alternates with the alveolar lateral in palatalizing contexts (but this is not
palatalization by my definition):

ko[w]o ‘wheel’ --ko[l]e ‘id.loc.sg’
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ma[wly ‘small’ -- ma[l]eé ‘to grow small’

Velars:

1* velar palatalization: (p. 248)

so[k] ‘juice’ -- so[c]ek ‘id. dim’
no[gla ‘leg’ -- no[z]ek ‘id.dim.gen.pl’
ro/[zg]a ‘twig’ - ro/[évj]ek ‘id. dim.gen.pl’

me[x] ‘moss’ -- me[s]ek ‘id.dim’

2" velar palatalization: (p. 248)
naf[g]a ‘naked, fem.nom.sg’ --na[dz]y ‘id.masc.nom.pl.’
wiel[k]a ‘large, fem.nom.sg’ -- wiel[c]e ‘largely’

mni[x] ‘monk’ -- mni[é]i ‘id.nom.pl’

Surface velar palatalization: (p. 249) [k]Jand [g], but not [x] (except in specific
contexts where it is fronted)

kro[k] ‘step’ -- kro[k’Jem ‘id. instr.sg.’
malk] ‘poppy’ -- ma[k’]i ‘id.nom.pl’
dro[g]a ‘dear, fem.” --dro[g’]i ‘id.masc.’

te[gla ‘heavy, fem.” -- te[g’]ej ‘id.gen.sg’

me[x] ‘moss’ -- m[x]y ‘id.nom.pl’

ghu[x]a ‘deaf.fem’ -- glu[x]ej ‘id.gen.sg’

Specific contexts for [x] fronting:

before the derived imperfective suffix —iv and in some borrowings:
zako[x]aé sie ‘fall in love’  -- zako[x’]iwaé ‘id. imperfect’

ma[xJac ‘wave’ -- wyma[x’Jiwac ‘id.imperfect’
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j-palatalization
/pista+ets/
j is inserted between the two vowels

palatalization of the dental ensues
the glide is deleted and then the first vowel is deleted = [p'ises] ‘you write’ (p. 250)

widzisz ‘yousee’ /vid+etits/ - [v'idzis]

Full or secondary palatalization (or unclear)

Secondary palatalization:

labials always (morphological and phonological)

coronals—phrase level/surface palatalization (phonological only);

dorsals—phrase level palatalization/surface palatalization (phonological) and surface
velar palatalization across morpheme boundaries (morphological)

Full palatalization:

coronals—j-palatalization and front vowel palatalization (morphological only)
dorsals—1* and 2™ velar palatalization, and j-palatalization, surface velar
palatalization (morphological only)

Types of triggers (what are they)

Front vowels and the palatal glide [j]; for the palatal glide palatalization, there are
differences: it triggers palatalization mainly in the verbal paradigm (so it is more
morphologized). It also affects dentals differently than it affects velars and labials.
For velars and labials it has the same effect as do front vowels. The glide itself does
not appear on the surface, and there is an analysis with historical evidence that the
glide was inserted at that point, triggered palatalization and then was deleted.

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained in the case of front vowels;
deleted in the case of the glide (historical, rule ordering analysis; Szpyra-Koztowska

pp- 250)

Type of target

Labials: p, b, m, f, v
Dentals: t, d, s, z, n
Velars: k, g, x
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Fate of target (what it changes into)

Labials: secondary palatalization

Coronals:

input Front V pal ]-pal phrase-lev-pal
t ¢ cle t

d dz j/dz d’

S s s s’

z z z z

n n n n’

r z z r

i 1 | w’

for dentals: there is a two-stage process, and they are turned into prepalatals eventually
(but they do undergo palatalization first, both with front vowels and with the glide).

Dorsals

input _ 1%vel 2™vel SVP  j-pal phrase-lev-pal
k c c k’ c k’

g iz dz g’ iz g’

X s s -- S X’

Comments (can be speciaymbols, or other)

prepalatals are marked with a stress marker on the consonant: s, for example
c is te (prepalatal; alveolo-palatal affricate)
s is ¢ (prepalatal; alveolo-palatal fricative)
dz is dz (prepalatal; alveolo-palatal affricate)
z is z (prepalatal; alveolo-palatal fricative)

n is N (prepalatal; alveolo-palatal/palatal nasal)
c is ts (dental affricate)

References

Cavar, Marlorzata E. 2004. Palatalization in Polish PhD dissertation.
Rubach, Jerzy. 1984. Cyclic and Lexical Phonology. The Structure of Polish.
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ROMANIAN . Moldavian dialect (Indo-European, Italic, Romance; Romania)

Sound inventory

Consonants:
Labial dental  palatal  velar  glotal
Stop pb t d kg
ts
Fricative f v s z I3 h
Nasal m n
Approx 1
r
Vowels:
a i u
e 9 o
a
Glides: (though these may be underlying Vs)
w J

Summary of the findings

In the Moldavian dialect, labials, coronals and dorsals all palatalize.

Dorsals (velars) show both morphological and phonological palatalization:

-they have an off glide before front vowels (secondary, phonological).

-full palatalization as shown in the examples below (morphological palatalization)
Coronals show only morphological palatalization:

-full palatalization for s, z, |

-secondary palatalization for [, 3, n, r, |

-other coronals show assibilation/spirantization in this context (t, d).

Note: there is variation in the palatalization of |, sometimes to j sometimes to I. It is
not clear what determines this, it could be lexicalized.

Labials have morphological palatalization, and it could be the case that for full
palatalization there were some instances of phonological palatalization at one time.
For full palatalization, besides a restricted set of words, labials palatalize in verbs.
Beyond these items, labials show secondary palatalization.

Full labial palatalization has historical motivations, and there has been lots of
controversy about this type of palatalization. It occurs before [i] and [j], with [i] being
part of:

-the —i(C) suffixes in verbs (2™ person sg, pl, 1 pl)

—i nominal plural suffix
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-certain lexical items (older terms)

Examples
Standard Moldavian
b> ¢ alb’ alg’ ‘white’ (adjective)
p>K pjatre Katri ‘rock’ (noun)
> infiripa infiripa ‘to take shape’ (verb)
V23 invija inzije ‘to come back to life’ (verb)
m-> n' dormi dorn' ‘to sleep’ (verb)
Present Indicative
(a) /intreb-a/ ‘to ask’ (c) /razb-i/ ‘to arrive, to succeed’
Sg Pl Sg Pl
1 intreb intrebom 1 rozgesk  rozgim
2 intreg intrebats 2 rozgeftj  rozdits
3 intreabi intreabi 3 rszgj efti rszgj esk

SR: [intreb'] 2™sg.

(b) /sop-a/

Sg
1 sop

2 sok!
3 sapi

‘to dig’
Pl
sopam
sopats

sapt

SR: [sap'] 2"sg.

SR: all have [b].

(d) /otrov-i/

Sg
1 otrozesk

2 otrozeft]
3 otrozefti

‘to poison’
Pl

otrazim
otrazits
otrazesk

SR: all have [v].

Alternations per series, singular and plural (nouns, and adjectives)

SG PL
brad braz
soldat soldats
struts  struts
pas  paf
obraz obraz
rofi  rof
lezi  le3

laf  laf

vrajzi vroj3

“fir tree, n.’
‘soldier, n.’
‘ostrich, n.’

‘(foot)step, n.’
‘cheek, n.’
‘cold, a.’

‘law, n.’
‘coward, n.’

d-> z (assibilation, not palatalization)
t=> ts (assibilation, not palatalization)

ts=> ts No change
s>

723

>

3>3

f=f No change

‘witchcraft, n.” 3> 3 No change
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rak raj"j ‘lobster, n.’ k=> fj

kapak kapafi ‘lid, n. k> { (also polobok poloboafi)

drag  drag ‘dear,n.ora.’ g>7%
oloagi oloazi ‘limping person, n.f.” g2 3

bun  bun’ ‘good, a.” n>n’
kal  kaj ‘horse, n.’ 1= j (glide)
mol mol ‘mol, n.” 1>1
por  por ‘pore, n.’ r>r
feh  feh’ ‘Czech,n.m.” h> I

Palatalization in final S-clusters (Chitoran 2002)
prost proft ‘stupid, adj. m.” (sg ~ pl)

politsist  politsift  “policeman’ (sg ~ pl)
arbust arbuft  ‘shrub(s)’

muske mufti ‘fly-flies’ final [i] from raised /e/
maske  maft ‘mask(s)’
kask kaft ‘yawn’ (1, 2 person sg)

opresk opreft ‘stop’ (1, 2 person sg)

astru aftri ‘star(s)’
albastru albaftri  ‘blue, adj. m.” (sg ~ pl)
terestru  tereftri ‘terrestrial, adj. m.” (sg ~ pl)

No palatalization in final sp, sprand skr clusters:

3espi 3esp’ ‘wasp(s)” *3efp’
kuskru  kuskri ‘in-law(s)’ *kufkri
aspru aspri ‘rough, adj. m.” (sg ~ pl) *afpri

st > (¢

sk > ft()

str = (tr

No full palatalization of labials (secondary palatalization in the plural):

pom  pom ‘tree’ m-> m’
bigam bigam'  ‘bigamist’

ulm ulmy’ ‘elm tree’

intim  intim’ ‘intimate’

vetaf  vetaf ‘bailiff’ > f
fof fof ‘boss’ (n)

ferif  ferif ‘sheriff

brav  brav ‘brave’ vV
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elev.  elev ‘student’

aktiv  aktiv? ‘active’

voaduv veduv’ ‘widow, s.m’
episkop episkop’  ‘bishop’ p=>p’
antikorp antikorp’  ‘anticorp’

kap kap’ ‘head (boss)’
porumb porumb’  ‘corn’ b> b
krab  krab’ ‘type of fish’

korb  korb’ ‘raven’

Full or secondary palatalization (or unclear)

Full: labial, coronal, dorsal (morphological, and for labials phonological (?) also but
restricted to certain lexical items, historical motivation)
Secondary: labial, coronal (morphological)

dorsal (phonological)

Types of triggers (what are they)

Labials:

-1 (in suffixes, morphological)

-j (certain lexical items, where j is part of a diphthong ie, ia: fier ‘iron’, piatra ‘rock’)
Coronals:

-1 (in suffixes, morphological)

Dorsals:

-1, e (phonological)

-1 (in suffixes, morphological); raised /e/ in suffixes

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

All deleted (realized as secondary palatalization), except:
If i results from raised €, it is maintained.

Type of target

Labial, coronal, dorsal

Fate of target (what it changes into)

Morphological
P> p!

b> b

f>f

VoV

m-> m’

>

>3
n->n

Phonological
k> K
g>¢g
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1> 7

: Labials have full palatalization in certain
p> K lexical items, verbs, it is more restricted.
b>g Beyond this, labials have secondary

m-> n’ palatalization.

>
V23

s>
z273
1]

>

k>
k=> { (if plural i raised from SR €)
g>3
g~ 3 (if plural i raised from SR €)
h-> I
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ROMANIAN . Standard dialect (Indo-European, Italic, Romance; Romania)

Sound inventory

Consonants (Chitoran 2002, p.10)
Labial dental palatal velar glotal

Stop p b td tf d3 kg

ts
Fric fv sz [ 3 h
Nasal m n
Approx 1

r
Vowels (Chitoran 2002, p. 7)

i i u
e o 0
a
Diphthongs: ea oa (phonemic status under debate)
Glides w ] (phonemic status still under debate)

Summary of the findings

Velar stops K, gshow phonological secondary palatalization in all positions, before the
vowels I, e.

Coronals, labials and velars show morpho-phonological palatalization in plurals and
verb paradigms (before i, € containing affixes).

Labials show secondary palatalization.

Coronals s, zand | show full palatalization (though | also shows sec. pal. in some
cases)

Remaining coronals show secondary palatalization (note: t and d also have assibilation
at the same time)

Dorsals k, gshow full palatalization, and h shows secondary palatalization.

Examples

Present Indicative

(a) /intreb-a/ ‘to ask’ (c) /fak-e/  ‘to make/do’
Sg Pl Sg Pl

1 intreb intrebom 1 fak fatfem

2 intreb’ intrebats’ 2 fatfl fatfets’

3 intreabes  intreabs 3 fatfe fak

(b) /sop-a/ ‘to dig’
Sg Pl
I sep sopam
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2 sop' sopats’
3 sape sapo

Alternations per series, singular and plural (nouns, and adjectives)
SG PL

lup lup’ ‘wolf, n.’ P> p

slab slab’ ‘thin, m.pl.’ b> b

pom  pom ‘tree, n.’ m-> m’

otrava  otrov’ ‘poison, n.’ vV

prof  prof ‘teacher, n.’ > f

brad  braZ “fir tree, n.’ d=> 7 (assibilation, sec. palatalization)
soldat  soldats’ ‘soldier, n.’ t-> ts’ (assibilation, sec. palatalization)
struts  struts’ ‘ostrich, n.’ ts=> ts'

pas paf’ ‘(foot)step, n.” s>

obraz  obraz’ ‘cheek, n.’ z> 73

retfe retf’ ‘cold, a.’ tf> tf

ledze  leds ‘law, n.’ dz> d3'

laf laf’ ‘coward,n.’  [>f

vraze  vroz ‘witchcraft, n. 3> 3

rak ratf’ ‘lobster, n.’ k> tf

kapak kapatfe ‘lid, n.” k> t[ (also polobok poloboat(e)

drag drad3j ‘dear,n.ora.” g—> d3j
oloage oloadze  ‘limping person, n.f.” g—> d3

bun bun’ ‘good, a.’ n> o’
kal kaj ‘horse, n.” 1= j (glide)
mol  mol ‘mol, n.” 1>7
por por’ ‘pore, n.’ r>r
t{eh tfeh’ ‘Czech,n.m.”  h> N

Palatalization in final S-clusters (Chitoran 2002)

prost proft ‘stupid, adj. m.’ (sg ~ pl) st > (¢
politsist  politsift  “policeman’ (sg ~ pl)

arbust arbuft  ‘shrub(s)’

muske  mufte “fly-flies’ sk > ft()
maske  maft ‘mask(s)’

kask kaft ‘yawn’ (1, 2 person sg)

opresk opreft ‘stop’ (1, 2 person sg)
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astru aftri ‘star(s)’ str = ftr
albastru  albaftri ‘blue, adj. m.” (sg ~ pl)
terestru  tereftri ‘terrestrial, adj. m.” (sg ~ pl)

No palatalization in final Sp, sprand skr clusters:

viespe  vijesp’ ‘wasp(s)’ *vjefp’
kuskru  kuskri ‘in-law(s)’ *kufkri
aspru aspri ‘rough, adj. m.” (sg ~ pl) *afpri

Note: for velars k and g, before e they fully palatalize to t/'and d3, while before i they
also fully palatalize but in addition they have secondary articulation. This articulation
is analyzed by Chitoran as the realization of the desyllabified high vowel (final high
vowels in Romanian can be deleted entirely, realized as full vowels, or as secondary
articulation as here, depending on the syllabification of the word and other
constraints).

Full or secondary palatalization (or unclear)

Phonological palatalization: velars, secondary
Morpho-phonological palatalization:

Labials: secondary

Coronals: full (s, z, 1) and secondary (d, t, ts, {, 3, tf, d3, 1, r, n)
Velars: full (k, g), secondary (h)

Types of triggers (what are they)

i for all
eand i for velars

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

eis maintained
i is deleted if not syllabified

Type of target

Labial: p, b, m, f, v
Coronal: s, z, 1,d, t, ts, {, 3, t, d3, L r,n

Dorsal: k, g, h
Fate of target (what it changes into)
d>z7 s>
t>ts’ ]
. 9 J
ts> ‘_[sJ IZ N j3
=¥
323 k> 1 (i)
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tf> tf g=> d3' (i)
dz> d3j k> tf (_e)
> F g> d3(e)
>
n>n
h-> K
p>p
m-> n’
b>b’
f>f
VoV

References
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ROVIANA . Austronesian, Malayo-Polynesian, Western Oceanic (Solomon Islands)

Sound inventory

Consonants (pp. 467)

p t k
b d g
S h
Bz y
m n q
1
r
Vowels
1 u
e 0

a

Summary of the findings

The velar nasal [g] is palatalized before front vowels /i/ and /e/, the only front vowels
in the language.
Other velars (/k/, /g/) do not palatalize in this language.

Examples

pp. 467
/pira/ = [pira] ‘strong’ (the palatal nasal given as [1])
/neta/> [peta] ‘three’ (the palatal nasal given as [fi])

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

Front vowels /i/ and /e/

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained

Type of target

Velar nasal /n/

Fate of target (what it changes into)

n>n

Comments (can be speciaymbols, or other)

The palatal nasal is given as [ii]

References

Corston-Oliver, Simon. 2002. Roviana. In The Oceanic Language$. Lynch,
M. Ross and T. Crowley, eds. Curzon language family series. 467-497.
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SANUMA. Yanomam; Amazonian (Brazil—in book, Venezuela—on Ethnologue)

Sound inventory

Consonant phonemes: (pp. 220)
p t t° k h
ts (alveolar affricated plosive)

s
m n

1
w

Vowel phonemes: (pp. 221)
i u

e 00

aa
All of the above oral vowels have a nasal counterpart, except for [4]

Summary of the findings

When FOLLOWING /-i/ and PRECEDING /-a/, /k/ is realized as a voiceless palatal
stop with added palatalization release: [ky] (p. 220).

NOTE: it says that [k] is realized as a palatal stop, but it is still transcribed with a [k].
I will transcribe it with the palatal stop symbol and secondary release, [cy].

/ts/, when word-medial and following /-i/ (contiguous with /-i/ the author says) it has
an alveopalatal affricated plosive variant [ts] or [dz]. Moreover, [ts] and [dz] freely
fluctuate with one another intervocalically.

(/ts/ occurs word-initial and word-medial; it is subject to palatalization only when
word-medial because the trigger precedesthe target).

/s/ alternates with [s] when contiguous to /-i/ in the same word. There are some
exceptions to this rule, and it is not clear why that is the case.

NOTE: Only for /k/ does the /i/ precede and the /a/ following is regarded as necessary.
For /ts/ and /s/ the /i/ is required to be contiguous. For /ts/ a preceding /i-/ is a trigger,
but for /s/ a following /-i/ serves as trigger.

Examples

/k/ palatalization, pp. 220. My transcriptions reflecting the voiceless palatal stop
symbol are given in ( ).

waika [walkya] ([waicya]) ‘Waika’ (alarge dialect group of Yanomami)
hikali  [hikyali] ([hicyali]) ‘garden’

ikapalo [ikyapalo] ([icyapalo]) ‘smile, laugh’

/ts/ palatalization (notice that when before /-i/ there is no palatalization in ‘corn’)
[tsinimo] ‘corn’
[kamitsa] or [kamidza] or [kamiza] ‘1:SG’
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(it is not specified whether the following /-a/ is necessary as well, but in this example
there is an /-a/ also. There are no other illustrative examples, and the rest of the
examples are given in the orthography so it is not clear when /ts/ palatalizes. However,
the authors state that only when the /i-/ precedes does it trigger palatalization on /ts/.)

/s/ palatalization (the /-i/ follows)
silaka [silaka] ‘arrow’
mosili [mosili] ‘gnat’

Exceptions:
sollosama [solosama] ‘songthrush’—does not follow the pattern, there is no
contiguous /1/

Full or secondary palatalization (or unclear)

for /k/ it is full, but with secondary palatalization release
for /ts/ and /s/ it is full

Types of triggers (what are they)

a preceding /i/ and following /a/ for /k/
a contiguous /i/ for /ts/ and /s/

Location of triggers (preceding or following)

Preceding for /k/ (but also simultaneous following of /a/)
Preceding for /ts/ and following for /s/

Fate of trigger (deleted or maintained)

Maintained

Type of target

Dorsal /k/
Alveolar /ts/ and /s/

Fate of target (what it changes into)

k> cy
ts > ts or dz (or even z)
s>s

Comments (can be speciaymbols, or other)

cy [¢)]
ts [tf]
dz [d3]
s [1]

References
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248.
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SENTANI. Papuan, Trans-New Guinea, Main Section, Central and Western)
(Australia New Guinea area; Indonesia —Irian Jaya)

Sound inventory

Consonant phonemes:
Stops fricative nasal lateral semivowels

b f m W labials
d n 1 gingivals
] prepalatal

k velar

h laryngeal
Vowels:
i u

e
€ 9 o0
a

Summary of the findings

A preceding [i], [j], sometimes [w] and [u] (but no examples of u) triggers
palatalization on coronals and dorsals.

The phonemic status of /w/ has only recently been ascribed (p. 7-8), and this glide is
very minimally distinct from the vowel [u] (p. 8). The phonemicization of /w/ is very
recent (p. 7). Similar considerations are for the distinction between [i] and [j] (p. 8)

There is a lot of variation in what the outcome can be, so for example [k] is in free
variation not only with a “palatal [k]”, which is most likely [c] but it is not transcribed
as such, but also with [x] and [q], and this happens also before vowels other than front

(p. 6).
Secondary palatalization after /i/ and /j/, and sometimes after /u/ and /w/, are not
indicated but assumed: “we will, of course, equally disregard in our spelling normal

non-distinctive combinatory changes, such as [fi] for /n/ and /d’/ or /t’/ for /d/ after /j/
and /i/; etc.” (p. 4)

/d/ = [t]or [d] after /i, J,u, w/ --sometimes voiced, others not (p. 6, no examples)
/n/ - 1 after [j, i]

/j/ = [d3] after [j], sometimes [w] and often after [i] especially if this is lengthened. p
8

/k/ has uvular [q], palatal [k] (assume correct transcription is [c]) and velar [x]
allophones in free variation, so they occur before front and other vowels (p. 6)

/h/-> [s] obligatory after [i] or coda consonants (nasal,[j])
(sometimes also after [w], but it is not obligatory)
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In the central dialect:
/d/ = [s] after [j]
/d/ > [f] after [w]

Examples

i=>dz and d> dort

awojjajde = awajdzajdie ‘they are rowing all the time’ (p. 8)
ohoj-je = ohoj-dze ‘do not kill!”’

lengthened /i/
ime > [ime, ijme, id3me] ‘house’ (p- 8)

n>1

/kejnahi/ = [kejnohi] ‘throw it away’ (p. 6)

Not palatalization:
h—=> s

kej-hi = kejsi ‘throw away’ (-hi- is aspectual affix)

kej-no-hi = kejiiohi  ‘throw it away’ (my translation, based on the fact that it has the
incorporated pronominal object affix). p. 3.

Full or secondary palatalization (or unclear)

It seems to be full in some cases [n, k, j] and secondary in others [d].
Asibilation for [h]

(Coronal: sec pal)

(Dor, Cor: full pal)—the coronals are different in each case.

Types of triggers (what are they)

A preceding [1, j, u, w] in general, but mostly [i] and [j]. Sometimes [w] is a player,
and I don’t see any examples with [u], it is just stated.

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal: j,d, n
Dorsal: k

Fate of target (what it changes into)

j2 d3




461

d> dort
n> 1 [n]
k-> q, X, or palatal [k]—perhaps [c]?

Additional information

[a] is pronounced more front than back.
The vowel [1] is lengthened in open accentuated syllables, sometimes diphthongizes to

[ij], sometimes in extreme cases becomes [id3] (this is consistent with the fact that [j]
after [j] or [i] is frequently pronounced as [d3] (p. 5)

Comments (can be speciaymbols, or other)

[d3] is written as [¢] in the book.

References
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SHILLUK. Nilo-Saharan, Eastern Sudanic, Nilotic, Western, Luo, Northern, Shilluk
(Sudan).

Sound inventory

Phonemic: (pp. 21-23) p. 26

Consonants:
b dd 3 g [j] is a consonant (voiced coronal stop)
p tt ¢ k

Ir

w glides

y
m nn o

Vowels:

i, e,a,0, 0/

But phonetically there are a lot more sounds in the inventory: Vowels, for example,
have short and long versions.

Front unrnd Back unrnd Back round

11 11 vu w
9 0 0. 0O
£ & EE: a a: a 2 0

(the underscore means a muffled breathy quality; p. 28)

For consonants there are also:

Aspirated (ph, " kh)

Sec. pal: p”, , £, kK, b°, &, &, &, m’, p?, p*, V¥

Labialization (p*, t", k", m", ...)

Fricatives: f, {, ¢, v, z

Affricates: tf, t¢ (and also with aspiration, secondary palatalization, labialization)
dz, dz (also with secondary palatalization, and labialization)

Summary of the findings

Secondary palatalization in root-initial consonants (labial, coronal, dorsal) when
followed by the palatal glide [y]. [i] does not trigger palatalization, but it is considered
the least stable vowel:

In monosyllabification, [i] is most easily lost. (p. 34)
[1] is epenthesized when epenthesis occurs.

In Pronoun incorporation, an [i] plural suffix is inserted into the root but it surfaces as
whatever the root vowel is. The author analyzes it as an underspecified vowel that has
no features of its own. (p. 34)

Examples

C+y (p.25)
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b'el “‘millet’ gyék ‘Nile lechwe’ am’el  ‘stubborn’
can ‘sun’ Pak 2™ milking’ nYaryo ‘fish trapped by
flooding’

d’el  ‘goat Ken ‘horse’ p’el  ‘to trundle’
d’an ‘cow’ ’&c  ‘elephant’ p’ew  heart

of’al ‘mongoose’ otem  ‘dragonfly’ tfew ‘also’

[1] does not trigger palatalization: (but it is a weak, underspecified vowel)
didi:k “dark grey bulls’

tﬁk:i ‘rocks of mud’

ani ‘that’

Jiy ‘people’

Conditions (contexts that trigger alternation)

The (secondarily) palatalized consonants occur only root-initially. This results from a
sequence of C+y (a consonant and the palatal glide). P. 25-26

Free variation (not palatalization necessarily):

[c], [tf], [te], [¢], and [f] are in free variation.
Also [3] and [d3], [dZ], as well as [p] and [f], and finaly [b] and [v].

Full or secondary palatalization (or unclear)

Secondary (coalescence of C+y)
Full pal (in free variation cases)

Types of triggers (what are they)

Palatal glide [y]

Location of triggers (preceding or following)

Following a root-initial consonant (which can be preceded by vowels)

Fate of trigger (deleted or maintained)

[v] is deleted when it coalesces with a previous stem-initial consonant (or maybe it is
not deleted, it just manifests itself as secondary palatalization??).

Type of target

Labial: b, p, m
Coronal: c,j,d, d, t,t, L, n
Dorsal: g, k, 1y
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Fate of target (what it changes into)

Secondary palatalization
(for palatal nasal, they say that the sequence [n’] has merged with [n].

Additional information

[k] and [1] are underspecified (or minimally specified). [k] is often not produced, and

[1] 1s easily deleted and it is also the vowel of choice when epenthesis happens. P. 33-
34

Comments (can be speciaymbols, or other)

[7] is a voiced palatal fricative (the palatal version of [3])
[¢] is a voiceless palatal fricative (the palatal version of [{])

References

Gilley, Leoma G. (1992). An Autosegmental Approach to Shilluk Phonology
publication of Summer Institute of Linguistics and UT at Arlington.
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SIRIONO. Tupi -Guarani (Bolivia).

Sound inventory

Consonants Vowels:
pttk 1iu
bddzg evo
bddzg a

s h 1iuy

8

=

=
v
<
“©

)

The comma underneath means
nazalization (p. 11)

Summary of the findings

[k] and [g] have different varieties:
-(secondarily) palatalized and unpalatalized ones
-labialized and non-labialized ones

Examples

/karv/-> [kyarv] ‘was’ (strongly stressed V)
/eakatu/ = [eak:yatu] ‘know’ (strongly stressed V)
/kisikui/ [kisikui] ‘squirrel’ (unstressed V)

/girv/ = [gyirv] ‘eagle’

/seagirv/ = [seag:yirv] ‘whose fat’

Conditions (contexts that trigger alternation)

[k] = [ky] word-initially and = [k:y] word-medially before a strongly stressed low
central vowel (word-initially before a mid-central vowel [k] is labialized, otherwise it
is [k], even before [1]). (Firestone, p. 9-10)

[g] = [gy] word-initially and = [g:y] word-medially before a stressed high front
vowel (before a mid-central vowel it is labialized).

Full or secondary palatalization (or unclear)

Secondary palatalization

Types of triggers (what are they)

For [k]: strongly stressed low central vowel
For [g]: stressed high front vowel

Location of triggers (preceding or following)

following

Fate of trigger (deleted or maintained)

maintained

Type of target

Dorsals [k, g]
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Fate of target (what it changes into)

Secondary palatalization

Additional information

Bhat: [k] does not appear in the language before high front stressed vowels (p. 55)
But it does appear before unstressed vowels:

/kisikui/ [kisikui] ‘squirrel’
Firestone p. 9

Comments (can be speciaymbols, or other)

[c] is given in the book for [ts] which has two allophones: initially it is [ts], and
elsewhere it is [t:s], with a longer stop:

/ecé/ > [et:sé] ‘speak’
/ceasu/ > [tse:{su] ‘wild pig’

[j] is a voiced palatal affricate given in the book for [dz]

References

Firestone, Homer L. Description and Classification of Siriond, A Tupi-Gurarani
Language. Mouton & Co, London, The Hague, Paris, 1965.

Bhat, D.N.S., 1978. A General Study of Palatalization. Universals of Human
Language

Greenberg ed., 47-92.
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SO

Kuliak; several possible classifications of Kuliak:
1. Fringe Cushitic/Afroasiatic family
2. Branch of Eastern Sudanic/Nilo-Saharan family
3. independent family)

Spoken in Uganda.

Sound inventory

Consonants: (p. 9)
p t ¢ k k¥ ?

b d 5 g g

6 4 [ d (implosive stops)
S
1
r

m n pnq

w y

Vowels: (p. 19)
a,e € 1,1, 0, 0, U, U

Summary of the findings

[g] secondarily palatalizes before a front vowel (p. 12)
Interesting that [k] does not palatalize in the same environment!!

Something interesting:

[c], the palatal stop, is optionally realized as [t{], and it becomes voiced when
preceded by a voiced consonant. Word-finally or at morpheme boundaries, [c] can be
either elided or replaced by [i] —unless a number morpheme follows, in which case it
is retained. (p. 11)

Examples

[g] palatalization: (p. 12)
belgen [belgyen] ‘God’ (following glide [y] indicates secondary palatalization)
ige [igye] ‘all’

NO [K] palatalization:
kebe ‘children’

neke-sa ‘be-1.SQ’
tak-rsa  ‘find-1.SG’
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[c] behavior: (p. 11)
kebc-at [kebdzat] ‘girl’ (replaced by the affricate, and voiced)

kebe(c) children ‘children’ (alternative between maintaining or deleting the

kebc-at children-SG ‘children’ [c], except before number morpheme)

yec-mos 2> ye-mos know-REC ‘get to know each other’ (deleted [c])
ka-ac > ka-i PST-come °hecame’ (replaced by [i])

ac leb > aileb come slowly ‘come slowly’

Full or secondary palatalization (or unclear)

Secondary palatalization

Types of triggers (what are they)

Front vowels

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Only voiced velar stop [g]!! Why not [k]??

Fate of target (what it changes into)

g2 gy

Comments (can be speclaymbols, or other)

[#] (voiced palatal stop) given as [j]
[n] (palatal nasal) given as [ny]

References

Carlin, Eithne. (1993). The So Language
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SOMALI . Cushitic: East Cushitic: Omo-Tana: Eastern
(Spoken in Africa: Kenya and Somalia)

Sound inventory

Consonants:
bd d g ¢ ? (stops) (Saeed, p. 7)
t k
f s 1) x h h (fricatives)
g
tf (affricate)
m n (nasal)
r (trill)
1 (lateral)
w ] (glides)

Vowels: two sets, one pronounced with the tongue more forward (the more forward
are [+ATR] and the others are [-ATR]); can be long distinctively

I u 1 u
€ ) e 0

a &

back forward
Syllable structure: V, CV, VC, CVC (V=short or long V, diphthong)

Summary of the findings

No phonological palatalization.
Morphological palatalization before the causative suffix —i.

Dorsals [g, q] palatalize root finally, before the causative suffix —i.
g—> d3 or tf (devoiced)
92>

Examples

No phonological palatalization:

[hitiq] ‘walk slowly”  [ka tr:rsanou] ‘be one of” (p. 27, 15)
[webi] ‘river’ [dibi] ‘bull:GEN’ (p.14, 15)
[Takis] ‘hinder’ [gunud] ‘knot’ (p-27)

(I am not sure about all the vowel transcriptions; except for [hitiq] ‘be one of” the
others were given just orthographically, not distinguishing between back and front)

There is morphological palatalization:
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With grammatical suffixes there are lots of changes (called Sandhi). The majority do
not involve palatalization. The ones that do are given here:

dég déji ‘alight’, ‘cause to alight, unload’ (orthographically) (p. 33)

—[detfi] or [ded3i], because orthographic j can be pronounced either [tf] or [d3,
though the distinction is not contrastive]

joog jooji ‘stop, stay’, ‘cause to stop, halt’

= [tfo:tfi] or [tfo:d3i]

daaq daaji  “‘graze’, ‘put to graze’

- [da:tfi] (probably not [da:d3i] because [q] is voiceless)
ruq ruji ‘be uprooted’, ‘uproot’

= [rutfi]

From Kirk p. 72-73:

dagh daji ‘graze’, ‘put to graze’

- [datfi] (note the difference in vowel from Kirk to Saeed; the orthography of
‘gh’ is the same as q to Saeed, so a voiceless uvular stop)

ingeg ingeji  ‘be dry’, ‘cause to be dry’
-> [inget{i] or [inged3i]

Conditions (contexts that trigger alternation)

Before the verbal causative affix: -i, root-final [g] and [q] palatalize to [tf]

Kirk p. 72-73: before the causative suffix —i, gutturals are usually altered to j [t{] or
[d3].

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changegr a more formal approach, etc.)

not available; simply a morphological change

Full or secondary palatalization (or unclear)

Full palatalization

Types of triggers (what are they)

Causative suffix [-i]

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Root final [g] or [q] (dorsal and uvular)
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Fate of target (what it changes into)

g—> d3 or tf (devoiced)
92> tf

Additional information

Comments (can be speciaymbols, or other)

G = voiced uvular plosive (orthographically q; initially or finally pronounced with
little or no voicing, so more like [q])

[t] and [k] only occur at beginning of syllables, and are pronounced fortis and with
aspiration

« = voiceless uvular fricative, often pronounced as [x] (velar fricative)

h = voiceless pharyngeal fricative (orthographically x)

§ = voiced pharyngeal fricative (orthographically c)

tf = orthographically it is j; can be pronounced as either voiceless or voiced, [tf] or
[d3]; does not occur syllable finally

J = voiced palatal approximant, semivowel, in orthography it is 'y

w = voiced bilab. Approx, semivowel, in orthography it is w

References

Saeed, John (1999). Somali John Benjamins Publishing Company,
Amsterdam/Philadelphia.

Kirk, JW.C. (1969). A Grammar of the Somali Languag€ambridge University
Press.

(not cited, but consulted: Armstrong, Lilias E. (1964). The phonteic structure of
Somali)
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SWAHILI . Niger-Congo, Narrow Bantu (Tanzania).

Sound inventory

Labials: p, b, m, w, f, v

Dentals: 0,0

Alveolars: t,d, s, z,n, 1, r
Palato-alveolars: tf, 1, |,

Palatals: p, j and a voiced implosive

Velars: k, g,x, 2, 1
Glottal: h

Vowels: 1, €, a, 0, u

Summary of the findings

Myachina (1981):
Palatalization with /-1/ initial derivational suffixes
deverbative —i

causative verbal suffix —ya (i+a)

A root labial, alveolar and velar stop, and [w, 1] assimilates to the following front
vowel and softened thereby so that it loses its identity and is replaced by a fricative.

Mohammed (2001) also reports [n] = [j] before a noun or an adjective with a vowel
stem.

Examples

(Myachina 1981 pp. 9-10)

-lipa = -mlifi p2>f (_i) NO GLOSSES PROVIDED
-waka + ya > -wafa k> y)

-funda + ya = -funza d2>z(_y)

ki + -angu - tfangu k> tf (_i+V)

ki + etu = tfetu k> tf (__itV)

(Mohammed 2001, p. 24)

n > j before a noun or an adjective with a vowel stem: (the examples show it with a
following glide, but this most likely represents spelling, not transcription).

nyani ‘ape’
nyegere ‘ratel, honey-badger’

nyumba ‘house’ (p. 25)
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Morphophonemic changes:

before derivational suffixes /i, j/: stops become fricatives through palatalization
pi> fy (27)

ogopa ‘fear’=> ogofya ‘frighten’

bi—> vi, zi

iba ‘steal’ 2 mwivi, mwizi ‘thief’

t> s

takata ‘be clean’ - takasa ‘cleanse’ (assume the suffix is a glide?)

d->z

panda ‘plant’ >mpanzi ‘planter’

k> {

waka ‘burn’ = wafa ‘cause to burn, light’ (assume the suffix is a glide?)
g2z

loga ‘bewitch’ = mlozi ‘witch’

Full or secondary palatalization (or unclear)

Full palatalization

n->j
k=>tf/ _i+V
k=>§/ 1i,ja

Assibilation or spirantization for the rest: they do not become palatal, but show
spirantization or assibilation in the same contexts.

Types of triggers (what are they)

[_i]a [_ya]a [1+V]
(A following -i or —ya (ja) morpheme)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

palatal glide appears to be deleted
the front vowel appears to be maintained, unless it is in the i+V combination (for k>

t) in which case the vowel is also deleted

Type of target

Palatalization:
Velars: k
Alveolar: n (per Mohammed 2001)
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Spirantization/Assibilation:
Labials: p,b,w
Alveolars: t,d, 1

Velars: g

Fate of target (what it changes into)

Palatalization:

k=> §/ i, ya (rarely k-> s) (unclear when k= s and when k- f)
k=>tf/ ita,ite,itu (the second vowel can be anything)

n-> j (Mohammed 2001)

Spirantization/Assibilation:
p=2 f,

b,w> vorz
dorl=>z

t>s

g2z

k=> s (see k=> [ above)

References

--Myachina, E. N. (1981). The Swahili Languag&olume 1. Routlege.
--Mohammed, M. A. (2001). Modern Swabhili GrammarEast African Educational
Publishers.
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TIWA . Australian Aboriginal language (difficult to establish genetic relationships
for—Iless than 1% cognates; spoken in Northern Australia, on the islands of Melville
and Bathurst).

Sound inventory

Consonant phonemes: (pp. 9)
Note: palato-alveolar sounds are combined under “dental”. Dental and alveolar sounds
are contrastive.

lab dent alv vel

p t t k
m n n 1
1 (alv. lateral)
r (alv. flap)
y (velar fricative)
] I w (glides j, w) (retroflex vocoid)

Vowel phonemes: (pp. 10-11)
close front unrnd: i

close back rnd: u
open frontunrd: a
open back rnd: 0

Summary of the findings

Dental consonants [n] and [t] are realized as apico-dental except when preceding the
front close vowel [i]. In such environments they are pronounced palatalized: [n'] and
[t]—represented by a following glide in examples. There is some overlap in the
distribution of the palatalized and non-palatalized allophones (the palatalized

allophone sometimes appears before a back vowel, and the dental allophone
sometimes appears before a close front vowel).

Examples

Apico-dental realization: (pp. 12)
/tankonanki/ [tapkenanki] ‘white-breasted sea eagle’

< 2

/qutilja/ [Inlzftilja] one

Palatalized realizations: (pp.
[tjizinini]

/tixinini/

/qfljani/ [nj fljani]

12)
‘red-backed sea eagle’
‘spirit’

NOTE: the alveolar consonants do not undergo palatalization: there are alveolar /n/s
occurring before /i/ which remain un-palatalized.
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Free variation: (pp. 12)

/:uiapa/ Lttfapa] ~ [tjliapa] ‘she ate’
Full or secondary palatalization (or unclear)
Secondary

Types of triggers (what are they)

Close front unrounded vowel /i/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Dental stops: /t/ and /n/

Fate of target (what it changes into)

Secondary palatalization: (represented by following glide)
1> [t]
0/ 2 [nj]

References

Osborne, C. R. 1974. The Tiwi Language Australian Institute of Aboriginal
Studies, Canbera.
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TOHONO O'ODHAM . Uto-Aztecan, Southern Uto-Aztecan, Sonoran, Tepiman.
(Arizona and Mexico)

Sound inventory

Consonants: (see Commentdelow for some IPA correspondences)

b d d(retroflex) dj (affricate) g
p t tc k ?
vV S c h
1
m n n

(d and t are interdental)
Vowels:
a e 1o u (aisdescribedasin English ‘not’) p. 6
(e 1s high, middle unrounded—more like [1])
(there is vowel length, but it was not recorded consistently; there are also voiceless
vowels, expecially between two voiceless stops)

Summary of the findings

Slight velar fronting before front vowels (p. 8).

Coronals (alveolar consonants) are affected by following vowel: [d, t] full
palatalization, [n] secondary palatalization.

Bilabial and velar consonants are not affected—except if we consider slight velar
fronting (p. 11)

Rules do not apply to newly borrowed words

Dorsals [g, k] vary slightly when before front and back vowels—so looks like a bit of
velar fronting, but no secondary palatalization.

dental and alveolar consonants are affected by following vowel; other consonants can
appear before any vowel (p. 11)

Examples

d,t>d3 tf/ e i,u
they are d, t only before other vowels [a, o]

[dzewe-‘ko‘] ‘remove hair’ p. 19 given as [djewe-‘ko‘] —see Commentdelow
[va‘tfum] ‘drown, dive’ p. 16 given as [va‘tcum]

n = 1 (nj) before 1, e, (and [u] in stems and morphological elements)
[coni‘-fu‘t] ‘break by hitting with (something in) hand’ p. 19

Bhat p. 54—{s] is also palatalized in these environments, but I did not find examples
in this reference.
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Full or secondary palatalization (or unclear)

Full for coronal stops
Secondary for nasal

Types of triggers (what are they)

i, e, u (u is more restrictive for the nasal, only in stems and other morphological

elements)

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained

Type of target

Coronal stops (d, t) and coronal nasal (n)

Fate of target (what it changes into)

Full pal: d>d3, t=> tf
Sec. pal: n> 1i (nj)

Additional information

Comments (can be speciaymbols, or other)

§ 1is given as [c]

t[ is given as [tc] (as in ‘church’—p. 8)
3 is given as [j]

dz is given as [dj] (as in ‘adjust’™—p. 8)
secondary palatalization indicated as [f]

References

Mason, J. A. The Language of the Papago of Arizohiladelphia, 1950.
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(SE)TSWANA. Niger-Congo, Atlantic-Congo... Bantoid, Southern, Narrow Bantu,
Central (Botswana)

Sound inventory

Consonants:
Lab Alv Lat-alv Pal-alv Palatal Velar = Uvular Glottal
Aspirated stops  p" " k" q*
p t k
b
Asp. affricates ts" " tf"
ts t tf
d3
Fricatives ¢ s 1) X h
Nasals m n n 1
Semivowels ] A4
Trill, lateral r 1

Clicks: dental [/] ; lateral [//]; palatal [!] (found in interjections and ideophones only)

Vowels: (Cole 1955)
close 1
semi close 1

I
semi-open e

o c g«

Open a

Summary of the findings

NOTES:
1. See Commentsor some symbol correspondences.

2. There are different descriptions of palatalization in Tswana. Cole (1955) is the
source most referenced by all others who have worked on Tswana. Here I summarize
reports in Sound System of Setswana (SSS) 1999, and Cole (1955)

Phonological palatalization:

If [k] or [k"] are followed by a front vowel, especially i, they are pronounced palatal

[c] and [c"]. In the Ngwaketse dialect they are pronounced prepalatal [tf] and [t{"]
(Cole 1955:22-3).

If [x] is followed by front vowels, especially [i], it is pronounced palatal rather than
velar, and may be pronounced as a true palatal fricative [¢] (Cole 1955:25). This is
not specific to any dialect.
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Morpho-phonological (?) palatalization:

When the semivowel [w] (part of passive suffix -wa) follows a labial consonant, the
labial becomes a palatal affricate or fricative.

When the semivowel [j] (part of a suffix, such as the causative —ja) follows a labial,
alveolar (including pal-alv) or a velar consonant, these become palatal affricates or
fricatives.

The following sequences are not allowed to surface as such (SSS p.27-28):

Jpwl, [ow/, fmw/, [fw/, /ti/, i/, i/, i/, esil, /did, 1, A0, il il i

Cole (1955): In the diminutive, before the suffix —ana, alveolar and velar consonants
are usually palatalized when the following final stem vowel is a front vowel /i, e, &/.
Labial consonants are affected when occurring before all vowels except a.

Examples

Phonological:
Ngwaketse dialect

[kala] ‘branch’ [kala]
/kika/ [cika] ‘mortar’ [tfika]
[k"adi] ‘honey beer’ [kMadi]
/kMiba/ [c"iba] ‘honey beer’ [t{"iba]

/axela/ [agela] ‘build for’

Morphological:

Passive:

SSS (1999): says that these changes occur before /w/
Cole (1955): changes in the passive, before the suffix —-wa

Examples from SSS (1999):

/pw/ = [tfw] llop-w-a = [lo:tfwa] ‘be requested’
/p"w/ > [tf'w]  /tlhup"-w-a > [tI"u:tfPwa] ‘be chosen’
/bw/ = [d3w]  /rob-w-a > [r5:d3w:cl] ‘be broken’
/fw/ > [fw] /alaf-w-a > [a’la/fwjd] ‘be cured’

Diminutive:

SSS (1999): says that these changes occur before /j/

Cole (1955): changes in the diminutive, before the suffix —ana

(it is likely that the j appears as a result of glide formation of the final stem vowel)
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Examples from SSS (1999):

Ipjl > [tfw] fPapi-ana/ > /tl'apjana/ > [tI"atfwa:na]  ‘a small fish’

/p"/ D[tf'w]  /marop"i-ana/ > /marop"jana -> [marot{"wa:na] ‘small blister’

/bj/ > [d3w]  /muyubi-ana/ > / muyubjana/ > [muyudzwa:na] ‘a small pond or
pan’

il > [tf"w] /murafi-ana/ - /murafj-ana/ > [morat{"wa:na] ‘a small nation’

/j/ > [d3] /Mlurol-ana/ = /lurvlj-ana/ > [lurodza:na] “little dust’

/rjl = [ts"] /p"iri-ana/ - /plirj-ana/ > [p"its"a:n1] ‘a small hyena’

tj/ => [ts] /p"uti-ana/ > /p"utj-ana/ > [p"Utsa:na] ‘a small duiker’

Note: all are diminutives (the penultimate one has an [1] instead of [a] at the end, and

the last three do not have the [w] after the palatal).

Cole (1955) reports the same changes as above, and includes additional ones (Cole, p.
42-43). The changes are the same, regardless of the source of the trigger.
(w represents labialization)

Labial:

p=> tfw

ph = tfhw

b—> d3zw or dz or ts or tf(w) € Last three options not in SSS!!
tf(w) found in only one case

f > fwortfhw < the last one not reported in SSS

m-=> n found in only one case (typically, m=> 1 here)

Alveolar:
t=> tsor tf
1 - d3orts or tfw
t{w in only one case
d-> ts or tfw
r=> s or tsh or [(w) or tfh(w)
n>n

Velar
X = s or tsh or f(w)

n2n
Glottal:
h=> f(w)

Where there is variation in resulting sound, the choice depends on dialect, on the
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following vowel.

OTHER CONTEXTS (not all outcomes produce are palatalization, but some are
provided for comparison)

Causative

Cole 1955: suffix —isa or —ja (where —isa derives from combining Proto Bantu *-iga or
*-egawith —ja, *-iga+ -ja > *-igja > -isa(p. 203). The —ja suffix is said to cause
“palatalization of the consonant in the final syllable of the stem”, although not all of
the outcomes qualify as palatalization, but also as assibilation or spirantization.

If final consonant is m, K, b, I: suffix —isa after dropping the final vowel.

-loma ‘bite’ -lomisa  ‘cause to bite’

-tlhaba °‘stab, slaughter’ -tlhabisa ‘cause to stab’

-reka  ‘buy, barter’ -rekisa  ‘cause to buy, sell’
-bala ‘read, count’ -badisa ‘cause to read, count’

(note change of 1> d in the last example)

If it is a derivative stem ending in —ga: suffix —ja, and g=> S

-tsoga  ‘rise, get up’ -tsosa ‘arouse, cause to rise’
-fologa ‘climb down’ -folosa  ‘bring down, cause to come down’
-huduga ‘move residence’ -hudusa ‘cause to move residence’

If it is a primitive stem ending in —ga: suffix -isa
-aga  ‘build’ -agisa ‘cause to build’

-loga  ‘knit, weave’ -logisa ‘cause to knit or weave’

If it is a derivative stem ending in —la: suffix —ja, and |-> ts (if primitive stem, suffix —
isa)

-gakala ‘become zealous, indignant” -gakatsa ‘cause to be indignant’
-gakgamala ‘be surprised, amazed’ -gakgamatsa ‘surprise’

-kwala  ‘write’ -kwadisa ‘cause to write’

-sala ‘remain behind’ -sadisa ‘cause to remain behind’

If stem ends in —na: suffix —ja and N> nj (some take the suffix —iSa, and there is no
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change to palatalized alveolar but rather elision and nasalization: -na + -isa > *-nisa >
*-nsa > -ntsha)

-tsena  ‘enter, go in’ -tsenja ‘put in, cause to go in’
-lekana  ‘be equal’ -lekanja ‘make equal, measure’
-bina ‘dance’ -bintsha ‘cause to dance’
-gana ‘refuse’ -gantsha  ‘cause to refuse’

If stem ends in —fa, either suffix can attach. If —ja is suffixed, then f palatalizes to -
tshw

(-fa + -ja > *-fja > -tshwa or —tsha)

-alafa ‘cure’ -alafisa ‘cause to cure’

-galefa  ‘become angry’ -galefisa or -galetsha ‘make angry’

-akofa ‘make haste’ -akofisa or -akotsha ‘cause to hasten’

-tlhalefa  ‘become wise’ -tlhalefisa, -tlhaletshwa or tlhaletsha ‘make
wise’

-natefa ‘be nice, pleasant’ -natefisa, -natetshwa or -natetsha ‘make nice,

flavour’

Conditions (contexts that trigger alternation)

A [w] or [j] following labials, alveolar or velar consonants in:
-passive verb stems (-wa) (only labials are affected: no two labials in sequence)
-nominal and adjectival diminutives with ana;

—> for Velar and Alveolar consonants, palatalization usually only when front
vowels

/i, e, ¢/ follow.

-> labial consonants are affected before every vowel except [a]
-3 singular prefix le- (only active in some words, but otherwise frozen; Cole p. 45)
-causative verb stems with suffix —ja
-formation of some verb perfect stems
-historical development of the language (also in certain morphological environments,
then frozen)

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changegr a more formal approach, etc.)

This is the result of historical change (SSS, p. 26). When a labial was followed by the
/w/ of the passive, a [{] was inserted to form an affricate—but it does not say why this
happened, just that the [{] was inserted.

/lop-w/ > /lop-w-a/ > /lop-f-w-a/ > [lo:tfwa] ‘be requested’
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Jalaf-a/ > /alaf-w-a/ > /alaf-fw-a/ > [ala:{wa] ‘be cured’
Jarab-a/ > /arab-w-a/ - /arab-{-w-a/ > [ara:tfwa] ‘be answered’
They also say that the /p/ and /b/ changing to [t] was to assimilate to the inserted [{] as

much as possible. They don’t say anything about the /f/, whether it gets deleted or
maybe fully assimilates, etc. ?

Cole (1955): palatalization probably results from the incompatibility of bilabial,
alveolar, velar and glottal consonants with a semi-vowel w or y (for w, it may be more
accurately described as incompatibility with labialization before front vowels).

Full or secondary palatalization (or unclear)

Full (labial, coronal, dorsal)

Types of triggers (what are they)

Semivowels: [w] and [j] for labials mostly, but also for alveolars and velars
Vowels 1, e, € for alveolars and velars
le- class 3 sg. prefix (very rare, preceding)

Location of triggers (preceding or following)

Following
Preceding for one trigger: le- class 3 singular prefix (very rare)

Fate of trigger (deleted or maintained)

Maintained mostly but in a strange way: [w] is maintained, but [j] changes to [w]
For some sounds, the [w] does not surface: I, , t

The others maintained (le- prefix)

SEE ANALYSIS IN CHAPTER 3 for what actually happens to these triggers.

Type of target

Labial, coronal, dorsal (velar and glottal)

Fate of target (what it changes into)

Change into palatal affricates or fricatives (according to SSS)

Changes into palatal or alveolar affricate or fricative (according to Cole, p. 42)—he
says that because the same environment causes the change (a following w or j) it
should all be under palatalization.

Notes:

-the underlined symbols mean that there is only one example found of the given
alternation.

-a following [w] indicates labialization

Morpho-phonological palatalization:

Labial:

p=> tiw

ph =2 tfhw

b—> d3zw or d3 or t{(w) (also assibilation: ts)
f > fw or tfhw

m—> n
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Alveolar:

t=> tf (also assibilation: ts)

1> d3zortfw (also assibilation: ts)

d=> tfw (also assibilation: ts)

r=> [(w) or tfh(w) (also assibilation: s or tsh)
n>n

Velar
x> f(w) (also assibilation: s or tsh)

n>n

Glottal:
h> f(w)

Phonological palatalization:
k=> ¢

k"> ch

X2 ¢

Ngwaketse dialect:
k> tf

k"> tfP

Additional information

The phoneme /f/ has the allophone [s] before back vowels [u, o, 9], but /s/ does not

alternate with [{] before front vowels. This is more of a dialectal feature. (Cole
1995:25).

Relevant for labial palatalization:
[ps] and [pf] are usually interchangeable and usually occur as variants of the prepalatal

ejective affricate [tf]. (Cole 1955:36): [mpsa] or [mpfa] are variants of [ntfa] ‘dog’

Consonantalization (glide formation):
The front vowels i, €and e change to j and the back vowels u, 0 and o change to w (in

the formation of the diminutive, where the final stem vowel is consonantized “usually

resulting in palatalization, velarization or labialization of the preceding consonant™)
(Cole 1955:50).

Comments (can be speciaymbols, or other)

[¢] is represented as [f]
[x] is often represented as [g]
[n] is represented as [nj]
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[n] is represented as [ng]
The [d] that is affected by the changes is really an alveolar flap, allophone of [1]

Orthography and phonetics:

Vowels:
i [i] close vowel
u [u] close vowel
a [a] open vowel
e [1] and [t ] (a vowel higher than 1 but lower than i; both this vowel and 1 are
semi-
close)
0 [u] and [ ] (a vowel higher than u but lower than u; both are semi-close)
¢ [€] and [e] (the latter is a raised vowel; both are semi-open)
o [0] and [0] (the latter is a raised vowel; both are semi-open)

Generally, the raised e and o (the semi-close vowels for which I don’t have symbols)
occur when the next syllable has the close vowels i and u. Otherwise, the normal e

and o (1, u) occur (Cole 1955:7).
Generally, the € and 6 (the semi-open vowels) are raised (e and o) when a close vowel
i or u follows in the next syllable, or when the semi-close vowels e and o follow.
BUT:
e semi-open € and 6 always realized raised [e, o] when followed by alveolar s, ts,
ts" or palatal [, tf, nj IF they are products of palatalization by causative —ja (p.
11).
e if these consonants result from palatalization due to passive —wa or diminutive
—ana or -anjana, there is no effect on preceding semi-open vowels.
e if these consonants are part of the root (hence not resulting from other
processes) they do not have an influence on the realization of the semi-open €

and 0.

Alveolar flapped vibrant d [r] is a member of the phoneme /1/

- when we see d written, it is really an allophone of /I/ before the close vowels i and
u. (Cole 1955:28).

The semivowels W and j function as consonants in the language! (Cole 1955:31)

References

The Sound System of Setsw&9@0. Department of African Languages and
Literature, University of Botswana.
Cole, Desmond T. 1955. Introduction to Tswana Grammai.ongmans.
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TURKISH . Altaic, Turkic, Southern (Turkey)

Sound inventory

Consonants: (p. 484)

p f t s [ k
b v d
m n
1
r

palatal glide [j] (treated as a consonant; does not interfere with V-harmony)
central approximant [h]

Vowels:
1y w u
e o a 0

Summary of the findings

Velar plosives [k] [g] are palatalized before a tautosyllabic front vowel. In
borrowings, they can also be palatalized before a tautosyllabic back vowel. (p. 484)

The lateral [1] is also palatalized in the same context (p. 486). In addition, in the
Istanbul (standard) dialect, the [1] is predictably palatal in word-initial position, and
also when a front vowel either precedes or follows the [1], whether the vowel is
tautosyllabic or not (p. 487)

Examples

VELAR PLOSIVES
No pal before back vowels:
kale ‘fortress’ (p.484)

gaga ‘beak’

Pal before tautosyllabic front vowel:

Klese ‘pouch’ (Kornfilt transcribes the palatalized velar with a little
cedilla

gjezegjen ‘planet’ underneath the velar)

Palatalization before tautosyllabic back vowel in borrowings: palatal glide is inserted
as well after the palatalized consonant (p. 484).

kar  [Kjar] “profit’ (back vowels which trigger pal are orthographically

gavur [gjjavug] ‘infidel” marked with a circumflex)
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LATERAL

hala  [hala] ‘father’s sister’ (p. 486) (no pal)
bile [bile] ‘even’ (pal before tautosyll. front V)
lale [Pa:le] ‘tulip” (borrowing; pal in both cases)

malum [ma:Fum] ‘known’

Standard dialect

lodos [Fodos] ‘south wind’  (word-initial pal of [1])

selam [sePam] ‘greeting’ (front V preceding)

LABIALS: no palatalization
bile [bile] ‘even’ ([1] 1s palatalized, but not [b], even tautosyllabic)
melek [melek] ‘angel’ (p. 486)

Conditions (contexts that trigger alternation)

A following tautosyllabic front vowel.
In loan words, a following tautosyllabic back vowel can also trigger palatalization.

Full or secondary palatalization (or unclear)

Secondary

Types of triggers (what are they)

Tautosyllabic front vowel. Although the examples only show [e], “front vowels” are
mentioned as the triggers. So this would include [i, y, 9, €]

Location of triggers (preceding or following)

For velars: following
For the lateral: following, but in the standard dialect it can be preceding also

Fate of trigger (deleted or maintained)

maintained

Type of target

Velar stops [k, g]
Lateral alveolar [1]

Fate of target (what it changes into)

secondary pal:
k> K

g> ¢

1>F

References

Kornfilt, Jaklin. 1997. Turkish Routledge Descriptive Grammars. London and New
York.
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WATJARRI . Australian, Pama-Nyungan South-West (Australia New-Guinea area,
Australia)

Sound inventory

Consonant phonemes: (p. 204)
bilab lam-dent apico-alveolar apico-post-alv vel

stops p t t t k
nasals m n n n 1
laterals 1 1 1

rhotics r r
semi-vowels W y

Vowels: (p. 205)
i u
a

Summary of the findings

Secondary palatalization of coronals (dental only) before /i/ (the only front high
vowel).
“With increasing Anglicisation there is a greater tendency to palatalise the dentals

before /i/.” (p. 203: t,n, I, y (lamino-dentals)). The dentals are typically pronounced
with a slight palatal off-glide before /i/ (p. 203).

Examples

/yamati/ [yamat’i] ‘a person’ p.204

/tina/  [t'ina] ‘foot’

In some idiolects the dental stop [t] becomes a light palatal fricative (y ) before /i/:
/wati/ [wat’i] [wayi] ‘no’

/yamati/ [yamat’i] [yamayi] ‘a person’

Not palatalization:

/winta/ [wind’a] ‘an elder’ (medial /n/ followed by /t/ is phonetically [nd'] p.
206)

pika ‘sore’ (labial; p. 207)
pimpil ‘a rib/ribs) (p. 211)
piyanta-ki ‘play-Nominalizer-All (velar; p. 214)

-ki nominalizer suffix
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Full or secondary palatalization (or unclear)

Secondary

Types of triggers (what are they)

N/

Location of triggers (preceding or following)

Following

Fate of trigger (deleted or maintained)

Maintained (unclear whether there is a typo or not in one example with no apparent
trigger)

Type of target

Dentals: t, n, 1,y (does it really include the [y] semivowel? It says that the dentals do
this, and the [y] is given as a dental, but it is not clear whether this should be subject to
palatalization, since it is already palatal No examples with palatalized [y].

Fate of target (what it changes into)

Secondary palatalization:

>t

n> o

>0

y> yJ (G2 jj in my transcription of the semivowel) —questionable

Additional information

There is fluctuation (alternation) between [tj] and [y] and between [r] and [y] in this
language: (p. 204)
/karimana/ ~ /kayimana/ ‘standing’

References

Douglas, Wilfrid H., 1981. Watjarri. In R.M.W. Dixon and Barry J. Blake, eds.,
Handbook of Australian Languages197-272.
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WEST GREENLANDIC . Eskimo-Aleut, Eskimo, Inuit. (Greenland and Denmark).

Sound inventory

consonants (book says 13 or 14 phonemes, but then they give all of the following in/_

/)
p t k q h

m n 1 N
fvsf| jg ¥
|1
(dorso-palatal voiced /j/)
(dorso-uvular voiced /r/ [k], dorso-uvular voiceless /q/))

(dorso-uvular nasal /N/--very limited; occurs for /q/ under enclitic sandhi and as a
geminate reflex of original */nr/ or /*mr/)—p. 334

(apico-post alveolar voiced /t// [1])
(dorso-velar voiced/g/ is [y])

3 vowel phonemes

1a u

these have different variations, including:
[e] and strong centralized [e] for /i/

[e] and [a] for /a/

central [&] and [o] for /u/

Summary of the findings

/t/ slightly palatalized in the environment of /i/
obligatory affricated allophone /t*/ before /i/ and more rarely word finally.
/s/ slightly palatalized in the environment of /i/
/n/ slightly palatalized in the environment of /i/
/I/ slightly palatalized in the environment of /i/
/il =2 j(glide)/i__

/k/, /g/ and /y/ are post-palatal before /i/ and medio-velar/dorsal otherwise

Examples

naalag +tit + vaa - nalatsippaa ‘he made him obey’ (p. 344; other assimilatory
processes also evident in this example, such as consonant assimilation)

The book gives more orthographic representations, not phonetic representations. It is
not clear what the examples show. I am relying on his descriptive statements.

Conditions (contexts that trigger alternation)

the environment of /i/ but it doesn’t say whether before or after. Presumably before,
as in the example above.

Full or secondary palatalization (or unclear)
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Unclear

Types of triggers (what are they)

N/

Location of triggers (preceding or following)

following (most likely)

Fate of trigger (deleted or maintained)

maintained

Type of target

coronals: /t, s, n, I/ and voiced dorso-palatal /j/
dorsals: /k, g, n/

Fate of target (what it changes into)

Unclear

References

Fortescue, Michael. 1984. West GreenlandicCroom Helm Descriptive Grammars.
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WESTERN SHOSHONI. Northern Uto-Aztecan, Numic, Central. (USA)

Sound inventory

Consonants: simple and geminate (pp. 233)
lab alv alv-afr pal wvel lab-vel glot

p t ts k  kw
Q)
] h
m n
y w

(Glottal stop marked with [’])

Vowels: short and long (pp. 230)
front bk unrnd bk rnd

high i e u
11 ee uu
mid ai 0
aai 00
low a
aa

Summary of the findings

Sibilants ([s], [ts], [tts]) are fully palatalized after front vowels. Palatalization occurs
both within words and across word boundaries. For [ts] it occurs even with
intervening [n]. (pp. 242)

Examples

Examples from pp. 242

tenkwisippeh  [fing“iSippth] ‘thread’

apaisen [aPes] ~ [aPes] ‘longago’ (the /i/ is gone)

pitsi  [pizi] ~ [pic1] ‘breast’

haintseh [hefInE:{h] ‘friend’ (intervening nasal between [i] and [ts])

hepitsoottsi [hf[SiEb:ttSI] ‘old lady’ (the geminate [tts] is notated with two diagonally
crossed [c]s; no pal before [i])

pittsoka [piCCoya] ~ [pICCokA] ‘waist’

tsattunaittseh [tsattiin®CCeh] ‘pull with hands’

As can be seen, the vowel [i] is sometimes deleted when it is the second member of a
cluster with [o] or [u] (i.e. [oi], [ui] pp. 241)

kuittsun  [kuiCcu] ~ [kuCCu] ‘cow’
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tekoitsoih  [tiyoizdih] ~ [tiyozdih] ‘wash’ (should be [Z], but it looks like they
skipped that because they were not yet talking about palatalization).

There is no palatalization before [i]:
siten [sidi] ~ [Si0#] ‘this right here’ (p. 243)
hepitsoottsi [hiBizo:ttst] ‘old lady’ (p. 242)

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

Front vowels : [i], [ai] (long and short, presumably, but no examples given)

Location of triggers (preceding or following)

PRECEDING

Fate of trigger (deleted or maintained)

Maintained unless it is the second member of a vocalic cluster: [oi], [ui]

Type of target

Coronal Sibilants (alveolar fricative, alveo-affricates): [s], [ts], [tts]

Fate of target (what it changes into)

s> s
ts > [¢] or [Z]
tts > cc

Comments (can be speciaymbols, or other)

S
&
3

N< O< »n«
Il

References

Crum, Beverly and Jon Dayley. 1993. Western Shoshoni Grammabccasional
Papers and Monographs in Cultural Anthropology and Linguistics. v. 1.
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YAGUA . Peba-Yaguan (Amazonian, spoken in Peru)

Sound inventory

Consonant phonemes and their allophones (pp. 430)
v/ Ip] [p"] [P’]
it [t] [t]
/k/ K] [K’]
/m/ [m] [m"] [m’]
[m®] [mby] (typo on [y] ?? see [n®]: [y] is a release)

/m/ [n] [n] (still with secondary palatalization)
] %]

s/ [s]~['s] (alveolar fricative)

/c/ [Vs] ~ [tvs] (alveopalatal fricative)

/t/ [r] [d] (flapped; palatalized)
/Wl [w] 3] (labio-velar glide)
Iyl [yl (palatal glide)

/h/ [h] [h] (pharyngeal glide)

Vowel phonemes and their allophones (pp. 430)
i/ [1] [1]

/il [#]

/u/ [u] [u] [o]

/el [e]

/o/ [9]

/a/ [a] [&]

Note: High vowels are relatively lower than their Spanish counterparts. “For non-
native speakers of Yagua, this may lead to frequent confusion between /e/ and /i/ on
the one hand, and between /o/ and /u/ on the other” (p. 429)

Summary of the findings

A sequence of consonant-plus-[y] is a single consonant with secondary palatal release.
(p. 429).

Morpheme and word-final palatal glide [y] is barely audible, but when a consonant
FOLLOWS this [y], the consonant is pronounced with a palatal secondary release (pp.
432-433).

Exceptions:

When this consonant is /s/ it is fully palatalized instead of having a secondary palatal
release: [ts] or [S]

When this consonant is a flapped /r/ ([r]) there is no release, but rather what looks like
metathesis with [y]: [}y] and an optional vowel epenthesis in fast speech [?y].
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When [v] precedes labial consonants:

[w] is a labio-velar glide when not contiguous with [y]

BUT when there is a [y] present (I assume preceding) the velar feature is lost and it is
only a bilabial approximant with palatal release [[’]

[p] and [b] have labio-velar releases when not contiguous with [y], but do not have
such releases when there is an [y] present.

Interesting: when followed by /i/ or /e/, the labials [p], [m] and the pharyngeal glide
[h] do not have a palatal secondary release (p. 436)

There are effects on the vowels as well, with most vowels in the syllable after a [y] or
a consonant with a palatal release being fronted by one degree (i.e. [] to [i], [a] to [&],
[u] to [#].) The vowels [0], [i], and [¢] are not fronted further.

Examples

Full palatalization of /s/ (p. 433)

1 and 2™ person Set I clitics ray- [ray] and jiy- [hiy]:
ray-suuta [ratéuuta] ~ [raVSuuta] ‘1SG-wash’ ‘I wash’
hiy-suuta [hitéuuta] ~ [hiVSuuta] ‘2SG-wash’ ‘You wash’

3" person Set I clitic sa- [sa] does NOT trigger palatalization:
sa-suuta [sasuuta] ‘3SG-wash’ ‘He/she washes’

Palatalization of non /s/ consonants following /y/ (p.433): Secondary palatal release
ray-hiy ~ [rah’fidy]  ‘1SG-fall’ “I fall’

hiy-hiwy ~ [hihYddy]  ‘2SG-fall’ “You fall’

sa-hilily [sahliiy] ‘3SG-fall’ ‘He/she falls’

hiy-rup“ity [hiryup®iiy] 2SG-walk’ ‘You walk’

sam“iy-ra [sam“idya] ‘good-CLASS:INAN’ ‘good one’

hiy-ra [hirya] ~ [hir' ya] ‘DEMI1-CLASS:NEUT’ ‘this one’

The second variant in the last example above has an (optional) epenthesized transition

vowel in fast speech. This is one argument that would support metathesis rather than
secondary articulation, though there are other arguments to the contrary.

ray-kacury [rakyaekily] ‘to swell up’ (as with an infection) 1SG (p. 436)
ray-kaasily [raky&dsii] ‘to finish’ 1SG
ray—pﬁﬁriy [rapyﬁﬁriy] ‘palm fruit’ 1SG (‘my palm fruit’)

sa—hivéay—tén”ly-hanﬁ [siivéatyéneenu] ‘He made (him) make (it) long ago.’
3SG-make-CAUS-PAST3

--here the [h] deleted by a h-deletion rule; I am including this as an example for the
palatalization of [t]
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Labials (p. 435)

sa-p™iitu [sap“iitu] ‘his/her throat’ -sec. labial release
sa-m“aay [sam“aay] ‘he/she sleeps’ -sec. labial release
ray-p“iitu [rapiitu]  ‘my throat’ -no sec. labial release
ray-m"aay [rameey] ‘Isleep’ -no sec. labial release

-> so for labials there is no palatal release, but the “deletion” of the labio-velar
release? maybe a typo, since they do talk about labials with palatal release, and they
even give this as an example of their association rule (rightward association of y):
y+m'>m

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changeyr a more formal approach, etc.)

A different cited source (Powlison 1962) treats the secondary release as metathesis,
where the [y] fully metathesizes with the following consonant. However, to be
consistent with the behavior of /s/, this should all be considered palatalization
triggered by a preceding morpheme/word-final palatal glide [y].

Supporting evidence for metathesis is the fact that a transitional vowel can be
epenthesized between the consonant and the “metathesized” glide under certain stress
and pitch conditions (not specified here), but this epenthesis is optional.

hiy-ra [hirya] ~ [hif’ya] ‘DEM1-CLASS:NEUT’ ‘this one’

The preferred analysis proposed in the current source proposes a CV tier, motivated by
the existence of labialized consonants, and also prenasalized allophones of
nasals/plosives (m®, n®), that there is a consonant place with two consonantal nodes:

/ C\
C C
- complex consonant allowed, with the second C allowing for a secondary release.

Sequences of [yC] are not allowed word-internally, and the [y] associates rightwardly
to the consonant, taking advantage of the existing C slot. “The palatal features of [y]
metathesize with the other features of the consonant, but we do not have matathesis of
two independent Cs on the CV tier.” (p. 434).

A flapped [r] “simply” cannot occur with a secondary palatal release and the palatal
features undergo metathesis. Since secondary release is blocked a genuine CC cluster
results.

- when the consonant has the two-C structure available on the CV tier, there is
metathesis of palatal features with the features of the consonant and the palatal
features are realized as secondary palatalization of the consonant.

—> when the consonant does not have the second C available (flapped [r] transcribed
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here as [r]) there is metathesis and palatalization is realized as its own palatal glide,
simply metathesized.

Normal speech: ['siiiitay 'siiwal]
3SG:say 3SG:DAT
‘He/she says to him/her’

Rapid speech: [‘silitatSiiwal

When [y] precedes labial consonants:

[w] is a labio-velar glide when not contiguous with [y]

BUT when there is a [y] present (I assume preceding) the velar feature is lost and it is
only a bilabial approximant with palatal release [B’]

[p] and [b] have labio-velar releases when not contiguous with [y], but do not have
such releases when there is an [y] present.

y + m'>m

It is not explored why the velar feature is superceded by the palatal feature. But
simultaneous tongue positions for both releases are incompatible.

Full or secondary palatalization (or unclear)

Full for [s]
Secondary otherwise

Types of triggers (what are they)

Palatal glide [y]

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Questionable: it is “deleted” but it surfaces as palatalization of the consonant. Other
analyses have metathesis for this process, so it is not palatalization at all and the
trigger would not be deleted, just metathesized.

Such an analysis has to say something different for the full palatalization of [s]

Type of target

Coronal, Labial, Dorsal (with some restrictions, particularly on labials)

Fate of target (what it changes into)

Full palatalization for [s]-> [t§] ~ [s]
Secondary palatalization

p>p

t> t'

m—> m’ m
n> i (n¥) n¥

r> d’ (this is odd)
w—> [’

h-> b’

by
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k> k¥

Additional information

There is a complex set of rules for j-deletion ([h]-deletion), which are not critical here.
However, for one type of such deletion there is a process which indicates more
tendencies for progressive assimilatory processes:

If j-deletion involves verb suffixes with /a/ as the first vowel, the vowel quality will
partially be assimilated as follows:

-if the vowel preceding the j is /i/, or if the preceding syllable ends in y, the resultant
sequence is [ee]

-if the preceding vowel is /u/, the sequence becomes [00]

Examples:
ray-sooniy-jasiy /ray-s66niy-hasiy/ [rat§66déésiy] ‘I lifted today’
sa-juvaay-jasiy / sa-huvefay-hésiy/ [suuvéésiy] ‘He worked today’

sa-juvaay-jadapuurii /sa-huvaay-hadapaurii/ [suuveedapiurii] ‘He (did all the)
work
with one blow’

sa-jatu-janu /sa-hatu-hant/ [saatoonu] ‘He drank long

ago’

riy-pichu-janu riy-pich /u-hanu/ [ripits66ni] ‘They tied (it) long
ago’

Comments (can be speciaymbols, or other)

There is an apparent conflict between the listed phonemes and allophones, and the
examples provided, as well as the text:

the phoneme /c/ is shown to have two allophones, [s] and [ts] in the inventory, but
these allophones are attributed to the phoneme /s/ in the examples and discussion. I
therefore go with the latter association of allophones to /s/.

For the alveolar nasal the transcription of the palatalized version is given with a tilde,
even though it is treated as a secondary release, which I indicate in parentheses.

Ortography is provided. When necessary, I replaced the orthographic symbol with the
phonetic symbol indicated by the author on p. 430.

Orthographic j is [h]

Orthographic d is [n]

Nasal vowels are transcribed with a nasal hook on the bottom, but I transcribe them
with a nasal tilde.

References
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YIMAS . Sepik-Ramu, Nor-Pondo, Pondo (Papua New Guinea)

Sound inventory

Consonants: (pp. 38)

Bilabial p m
Dental-apical t n
Palatal-laminal ¢ n
Velar k )

Palatal lateral ¥ (liquid)
Apical rhotic r  (liquid)
High, front, unrounded semivowel y
high, back, rounded semivowel —w

Note: the front semivowel is really the palatal semivowel, but for the author’s analysis
it is more conducive to call it a front semivowel.
(p. 40-41)

Vowel phonemes:
/i, 1, u, a/

But: [#] and [a] are the most common (90%), [u] comes next and [1] only has about 1-

2% frequency of occurrence (p. 44)
The vowels have a number of allophones.

Summary of the findings

Coronals, [t] and [n] fully palatalize to [c] and [n] after [y], [i] or [1] (palatal lateral).
This is BLOCKED word finally, as [c] and [n] are not permitted in word final
position.

(In the analysis /1/ is viewed as an [r] associated with a “front” autosegment;
descriptively, this is irrelevant. It is also unclear why in the phoneme table the palatal
lateral is given as /I’/, but as // in the examples).

The trigger is either maintained or deleted, as the examples show both options.
Interestingly, when [i] is deleted and an illegal consonant cluster results, the vowel £
is epenthesized.

This is analyzed through either spreading or shift of a “front” autosegment.

Examples

Full Palatalization: (only dental-apicals n and t do this)
n 2>n AFTER 'y (or i)
t>c AFTER y (or 1)

the resulting sounds cannot occur word- or stem-finally
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Palatalization after V (p. 38):

kay +-nan ‘canoe+LOC’ [ka(y)pan] ‘in the canoe’
tay- ‘see’ +REDuplicated [tacay] ‘see repeatedly, stare’ (deleted the y)
tay ‘see’ +-nak IMP > [taypak] ~ [tanak] ‘look at it’

pampay- KIN + tipalik ‘descend’ > [pampayCipalik] ~ [pampacipalik] ‘carry down’

(the semivowel is optionally deleted)

Palatalization afteri (p. 51):

arkwi ‘vine’ + -ntimpit PL > arkwipcimpit ~ arkwipcimpit  ‘vines’

the first form has both apico-dental sounds (n, t) palatalized after i, and the second
example has the [i] delete, and then an epenthetic [i].

awnkwi ‘sink’+ tipan) ‘wash’ [awpkwiCipay] ~ [awkwicipan] ~ [awpkucipan]
‘bathe’

Palatalization spreads over consonant clusters as well (see arkwipCimpit ‘vines’
example where there is underlying /nt/ p. 52)

arkwi ‘vine’ + -ntimpit PL > arkwipcimpit ~ arkwincimpit  ‘vines’

Palatalization after palatal lateral | (p 55):
/wul-/ /-nak/ [wutpak] ‘put it down’
put down IMP

/tal-/ /-nak/ [tatpak] ‘hold it!”
hold IMP
/tmal/ /-nan/ [timatpan] ‘during the day’

sun/day  OBL

/al/ /-nan/ [atpan] ‘with a machete’
machete  OBL

NOTE: the change from 1= t is due to a strengthening rule that changes an | to a t
before a non-peripheral nasal.

In the analysis provided, Foley analyzes both front vowels and palatal consonants as
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having a “Front” feature (F autosegment) like [i], so palatalization is triggered in the
same way by the spreading (or shifting) of this autosegment to the dental consonant.

Conditions (contexts that trigger alternation)

A Preceding [y] or [i]
A preceding palatal lateral [1] (not clear why stated in phoneme inventory that it is /I°/,
but in the examples referred to as /1/)

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changegr a more formal approach, etc.)

NA, but autosegmental phonology used to explain the deletion or maintenance of the
trigger following palatalization

Full or secondary palatalization (or unclear)

Full

Types of triggers (what are they)

[v], [i], [1] (palatal lateral)

Location of triggers (preceding or following)

Preceding

Fate of trigger (deleted or maintained)

Depends on analysis, but it is possible to either delete it or maintain it

Type of target

Coronal, [t,n]

Fate of target (what it changes into)

t2> ¢
n>n

Additional information

Other related processes:

1. When a vowel is inserted, it will be round if either the preceding or the following
vowel is round (pervasive feature of Yimas, rounding harmony) (p. 58)

/awnk/ ‘egg’ +/-1/ DL - awnkul ‘eggs (DL)’

/mum/ ‘village’ +/-n/ OBL - numun ‘in the village’

/nakanak/ ‘I gave it” +/-mpun/ 3pl D - nakanakumpun ‘I gave it to them’
/takantik/ ‘I didn’t hear’ + /-mpwi/ ‘talk’ - takantikumpwi ‘I didn’t hear it’

Only peripheral consonants and consonant clusters permit spreading of rounding. The
following examples show non-peripheral consonants and the epenthetic vowel %
surfaces, without rounding harmony.

/wun/ ‘sago grub’ +/-t/ PL - wunit ‘sago grubs (PL)’
/takul/ ‘brother in law’ +/-t/ PL - takulcit ‘brothers in law’

2. A stop is deleted word-finally, AFTER a homorganic nasal (p. 70)
/impramp/  ‘basket type’ + & SG -> impram
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+/-/ DL - imprampl

/tryk/ ‘tooth’ + & SG = trip
+/-1/ DL = tripkil

References

Foley, William A., 1991. The Yimas Language of New Guin&aanford University
Press, Stanford California.
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ZOQUE. Mixe-Zoquean (Mexico).

Sound inventory

Consonant phonemes: (Maddieson 1984:373)
lab alv. pal  vel glot variable lab-vel

p t k ?
b d g

ts

h

S
m n 1

1

] W
Vowel phonemes:
1 u
o)
€
a

A nasalized 2 vowel as well.

Summary of the findings

Alveolar consonants are fully palatalized by a following or preceding palatal glide
across morpheme boundaries (morphological).

Labial and dorsal consonants are secondarily palatalized by a preceding palatal glide
across morpheme boundaries (morphological).

Wonderly (1951) analyzes the cases of a glide preceding alveolars as metathesis and
then palatalization.

The secondary palatalization cases have been analyzed as metathesis (Hume 2002),
but Sagey (1986) analyzes them as secondary palatalization.

Alveolar stops become alveo-palatal stops: t 2 t/, d> d”, n> n’
Alveolar affricate and fricatives are fully palatalized: ts = tf, s> |
Labials and dorsals show secondary palatalization.

There is also velar fronting before front vowels, and backing before back vowels
(phonological).

Examples

1. Palatalization of alveolars by a following palatal glide. The palatal glide is
absorbed.

/wiht- + -yah-/ [ wiht’ahu ] ‘they walked’

to walk suffix
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/sohs- + -yah/ [fohfahu] ‘they cooked it’

to cook suff

/me/ts- + -yah-/ [me/tfahu] ‘they sought it’
/N- +yomo/ [n’omo] ‘my wife’

homorg nas prefix woman

2. Palatalization of alveolars by a precedingpalatal glide. The palatal glide is
absorbed

/y- duratsahk-/ [d”uratsahku] ‘it is lasting’
/y- tatah/ [tatah] ‘his father’
/y- tsahk-/ [tfahku] ‘he did it’
/y- sak/ [fak] ‘his beans’
/y- nanah/ [n’anah] ‘his mother’

3. Palatalization of alveolars by a precedingpalatal glide: if [t] is in a non-initial
cluster, it palatalizes but the glide does not get absorbedOtherwise, it gets absorbed
(Wonderly 1951:118).

/tey- -tih/ [teyt'ih]  ‘right there’
there suff
/huy- -tam/ [huyt'ama] ‘buy!” (pl.)
buy  suff
/kuy- -tAm/ [kuyt'am] ‘avocado’
wood seed

4. Secondary palatalization of labials and dorsals by a preceding glide. Glide is
absorbed.

/y- bur v/ [byur *u] ‘his burro’
/y- pata/ [pyata]  ‘his mat’
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/poy- pa/ [popya]  ‘he runs’

/y- faha/ [fyaha] ‘his belt’

/y- mula/ [myula] ‘his mule’

/y- wakas/ [wyakas]  ‘his cow’

/y- kama/ [kyama] ‘his cornfield’
/tsay -kasi/ [tsakyAsi] ‘on the vine’
vine

/y- gayu/ [gyayu]  ‘his rooster’

/y- 7Patsi/ [?yatsi]  ‘his older brother’
/y- hayah/ [hyahah] ‘her husband’

Motivation for the change (predictions made by different approaches, i.e. co-
articulation causes the changegr a more formal approach, etc.)

Sagey (1986) analyses the cases of labials and dorsals as secondary palatalization.
Wonderly (1951) and Hume (2002) analyze these as metathesis instead. It is difficult
to tell with a palatal glide whether it represents a full glide or secondary palatalization.
I adopt Sagey’s (1986) proposal.

Full or secondary palatalization (or unclear)

Coronals: full
Labials and Dorsals: secondary

Types of triggers (what are they)

a preceding or following palatal glide

Location of triggers (preceding or following)

Preceding and following

Fate of trigger (deleted or maintained)

It is deleted unless before a palatalizing [t] in non-initial clusters.

Type of target

Labial, coronal, dorsal

Fate of target (what it changes into)

Full palatalization of coronals Secondary palatalization of labials and dorsals
(morphological) (morphological)
t> tyy P> k> K
1> b>b g> ¢
> f >
ts=> tf . .
m-> m’ h-> I
s> .
w>wW

Comments (can be speciaymbols, or other)

t = voiceless alveo-palatal stop
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d” = voiced alveo-palatal stop
n’ = alveo-palatal nasal
Cy = secondary palatalization

Additional information

When the palatal glide precedes an alveo-palatal consonant [tf, {, y], it deletes. This
could be to avoid double-palatalization.

y- tfo?ngoya tfo?ngoya  ‘his rabbit’
y- fapun fapun ‘his soap’
References

Elizabeth Hume. 2002. Metathesis database.

Wonderly, William L. 1951. Zoque: Phonemics and Morphology. International
Journal of American Linguistics 17, 1-4; 18, 1, 4.

Sagey, E. 1986. The Representation of features and relations in nonlinear phonology.
PhD dissertation. MIT. 106-112.




References

Acharya, Jayaraj. 1991A Descriptive Grammar of Nepali and an Analyzed Caorpus
Georgetown Universit{Press, Washington D.C.

Adler, Allison N. 2006. Faithfulness andrpeption in loanworédaptation: A case
study from HawaiianLingua116, 1024-1045.

Andersen, Henning. 1973. Abductive and deductive chabgeguage49, 765-793.
Arnott, D. W. 1970.The nominal and verbal systems of Fu@xford.

Arvaniti, Kilpatrick and Shostedgs(bmittedl On the perception of incomplete
neutralization

Arvaniti, Amalia. 1999a. Stalard Modern Greek. ldournal of the International
Phonetic AssociatioR9(2) 167-172.

Arvaniti, Amalia. 1999b. Cypriot Greek. Oournal of the Intenational Phonetic
Associatior29(2) 173-178.

Avram, Andrei. 1977. Preliminaries to aaSsification of Daco-Romanian Dialects
Based on Labial Palatalizan (Preliminarii la o Clasificare a Graiurilor

Dacoromae pe Baza Palatalidblabialelor). Studii $ Cercetai Lingvistice
3, 217-288, Bucharest.

Avram, Andrei. 1994. The transformation dfifi [i] after labial consonants and the
palatalization of labials(Transformarea lui itn [i] dupaconsoane labiale si

palatalizarea labialelor)Studii si Cerceta Lingvistice45 (5-6):275-282,
Bucharest.

Banksira, Degif Petros. 200@Gound Mutations: the morphophonology of Chaha
Amsterdam: John Benjamins.

Barry, M. 1985. A palatographic study of connected speech procé&saetridge
Papers in Phonetic Linguisties

Bateman, Nicoleta. 2007Palatalization in Moldavian verbs: centrality of the
infinitive base LSRL 37, Pittsburgh, PA.

Bateman, N. and Maria Polinsky.@Q Romanian as a Two-Gender

Language. IMypothesis A/Hypothesis B: LingticsExplorations in honor of
David Perlmutter MIT Press.

508



509

Bauer, Winifred. 1993. Maori. Routledge Descriptive Grammars.

Bender, M.L, J.D Bowen, R.L Cooper, and C.A Ferguson. 1976. Language in
Ethiopia Oxford University Press, London.

Bhat, D.N.S. 1978. A General Study of Palatalization. Universals of Human
Language Greenberg ed., 47-92.

Blevins, Juliette. 2004. Evolutionary phonology: the esrgence of sound patterns.
Cambridge University Press.

Bloomfield, L. 1956. Eastern Ojibwa. Grammatical Sketch, Texts and Word List
Ann Arbor, Michigan.

Blust, Robert. 2000. Chamorro Historical Phonology. In Oceanic Linguistc39, 1,
84-122. University of Hawai’i Press.

Borgman, Donald M. 1990. Sanuma. In Derbyshire, Desmond C. and Geoffrey K.
Pullum, eds., Handbook of Amazonian Languag¥s2. Mouton de Gruyter.
15-248.

Borroff, Marianne. 2007. A Landmark Underspecificatiohccount of the Patterning
of Glottal Stop PhD Dissertation, State University of New York at Stony
Brook.

Broselow, E., Su-I Chen, and M. Huffman. 1997. Syllable weight: convergence of
phonology and phonetics. Phonologyl4, 47-82.

Browman, C.P. and Louis Goldstein. 1986. Towards an articulatory phonology.
Phonology Yearbook 219-252.

Browman, C.P. and Louis Goldstein. 1989. Articulatory Gestures as Phonological
Units. Phonology6, 201-251.

Browman, Catherine P., and Louis Goldstein. 1990. Tiers in Articulatory Phonology,
with some Implications for Casual Speech. In Papers in Laboratory Phonology
I: Between the Grammar and the Physics of Spegcliohn Kingston and
Mary Beckman, pp. 341-397. Cambridge: Cambridge University Press.

Browman, C.P. and Louis Goldstein. 1991. Gestural Structures: Distinctiveness,
Phonological Processes, and Historical Change. In Mattingly, 1.G. and
Studdert-Kennedy, M., eds., Modularity and the Motor Theory of Speech
Perception 313-338.



510

Browman, C.P. and Louis Goldstein. 1992. Articulatory Phonology: An Overview.
Phonetica49, 155-180.

Browman, C.P. and Louis Goldstein. 1995. Gestural syllable position effects in
American English. In Fredericka Bell-Berti and Lawrence Raphael, Eds.,
Producing Speech: Contemporary Issues for Katherine Safford Ha¥es
York: American Institute of Physics.

Browman, C.P. and Louis Goldstein. 2000. Competing constraints on intergestural
coordination and self-organization of phonological structures. Bulletin de la

Communication Parke 5, 25-34.

Brown, Gillian. 1972. Phonological rules and dialect vation. A study of the
phonology of Lumasaabaambridge at the University Press.

Bugenhagen, Robert D. 1995. A Grammar of Mangap-Mbula: An Austronesian
Language of Papua New GuineRacific Linguistics.

Byrd, Dani. 1992. Perception of Assimilation in Consonant Clusters: A Gestural
Model. Phonetica49, 1-24.

Byrd, Dani. 1996a. Influences on articulatory timing in consonant sequences. Journal
of Phonetic24, 209-244.

Byrd, Dani. 1996b. A phase window framework for articulatory timing. Phonology
13(2), 139-169.

Cain, Bruce. 2000. An OT account of coalescence and compensatory lengthening in
Dhivehi (Maldivian). In Working Papers of the Cornell Phonetics Laboratory
v. 13, December.

Calabrese, Andrea. 1991. Palatalization Processes in the Romance Languages: A
Theoretical Study. Lingustic Symposium on Romance Languages XXl
Santa Barbara, CA.

Calabrese, Andrea. 1995. Palatalization processes in the history of Romance
languages: A theoretical study. In Ashby, W. J., Marianne Mithun, Giorgio
Perissinotto and Eduardo Raposo, eds., Linguistic Perspectives on the
Romance Languagesohn Benjamins Publishing Company.

Candrea, I. A. 1916. Psaltirea Scheiafiacomparatacu celelalte psaltiri din sec. XVI
si XVII traduse din slavonest&ditiune critica. [Introducerea]. Bucuresti.



511

Casali, Roderic F. 1995. Labial opacity and roundness harmony in Nawuri. NLLT
13, 649-663.

Catford, John S. 1977. Fundamental Problems in Phonetidsdinburgh University
Press, Edinburgh.

Cavar, Marlorzata E. 2004. Palatalization in Polish PhD dissertation.

Chen, Matthew. 1973. Predictive Power in Phonological Description. Lingua32,
173-191.

Chitoran, Ioana. 2002a. The Phonology of Romanian: A constraint-based approach
Mouton de Gruyter.

Chitoran, Ioana. 2002b. A perception-production study of Romanian diphthongs and
glide-vowel sequences. Journal of the Internatinal Phonetic Association
32.2,203-222.

Chitoran, Ioana. 2003. Gestural timing and the glide percept in Romanian.
Proceedings of the 15 International Congress of the Phonetic Sciences. 3013-3016.

Cho , Tachong. 1998. The specification of intergesal timing and overlap: EMA and
EPG studies Unpublished UCLA M.A. thesis.

Chomsky, Noam and M. Halle. 1968. The Sound Pattern of Englisilarper and
Row, New York.

Cipollone, Nick, Steven Hartman Keiser and Sharvan Vasishth, eds. 1998. Language
Files. Materials for an Introduction to Language and Linguistics. 7™ edition.

Clements, G. N. 1985. The geometry of phonological features. Phonology Yearbook
2,225-252.

Clements, G. N. 1987. Phonological feature representation and the description of
intrusive stops. In A. Bosch, B. Need & E. Schiller, eds., CLS 23: Parassesion
on autosegmental and metrical phonolo@hicago: CLS 29-50.

Clements, G. N. 1989. A unified set of features for consonants and vavixds
Ithaca, N.Y.: Cornell University.

Clements, G. N. 1999. Affricates as noncontoured stops. In Osamu Fujimura, Brian
D. Joseph, and Bohumil Palek, eds., Proceedings of LP '98: Item Order in
Language and Speeclragua: The Karolinum Press, 271-299.



512

Clements, G. N. 1987. Phonological feature representation and the description of
intrusive stops. CLS23:2, 29-50.

Clements, G. N. 1991. Vowel Height Assimilation in Bantu Languages. Working
Papers of the Cornell Phonetics Laboratér\September, 37-76.

Clements, G. N. and E. Hume. 1995. Internal Organization of Speech Sounds. In The
Handbook of Phonological Theofyublished 1996).

Cohn, A.C. 1993. Nasalization in English: phonology or phonetics. Phonology 10,
43-81.

Cole, Desmond T. 1955. An Introduction to Tswana Grammak.ongman.

Comrie, Bernard. 1989. Language Universals and Linguistic Typolodgihe
University of Chicago Press.

Connell, Bruce. 1994. The structure of labial-velar stops. Journal of Phonetic24,
441-476.

Corneau, Caroline. 2000. An EPG Study of Palatalization in French: Cross-dialect ant
Inter-subject Variation. Language Variation and Chande, 25-49.

Cowan, H.K.J. 1965. Grammar of the Sentani Language

Crum, Beverly and Jon Dayley. 1993. Western Shoshoni Grammar. Occasional
Papers and Monographs in Cultdranthropology and LinguisticsV 1.

Davidson, Lisa. 2003. Articulatory and perceptual influences on the production of
non-native clusters. In Proceedings of the ¥8nternational Congress of
Phonetic ScienceBarcelona, Spain, August 3-9.

Davidson, Lisa. 2004. Coordination, perceptibilityand the syllable in consonant
cluster phonotacticS[ROA manuscript 641-0104].

Demuth, Katherine. 2007. Sesotho speech acquisition. In S. McLeod (ed), The
international guide to speech acquisitio@lifton Park, NY: Thomas Delmar
Learning. 526-538.

Doke, Clement M. 1926. The Phonetics of the Zulu language. Bantu Studieg,
Special number. Johannesburh: University of Witwatersand Press.
(Nendeln/Lichtenstein: Kraus Reprint 1969).

Douglas, Wilfrid H. 1981. Watjarri. In R.M.W. Dixon and Barry J. Blake, eds.,
Handbook of Australian Languag@s197-272.



513

Dryer, M. S. 1989. Large linguistic areas and language sampling. Studies in
Language13-2, 257-292.

Duanmu, Sam. 2000. The Phonology of Standard Chine$@xford University Press.
Dyen, Isidore. 1967. A Descriptive Indonesian Grammar

Elcock, W.D. 1960. The Romance Languagelsondon: Faber & Faber.

Evans, Nicholas D. 1995. A Grammar of Kayardild Mouton de Gruyter.

Fant, G. 1960. Acoustic theory of speech productiohhe Hague: Mouton.

Filkeid, K. and Cichocki W. 1988. In Babitch RM, ed., Application of dialectometry to

Nova Scotia Acadian Frenchalects: phonological distanceéapers from the
11"™ Annual Meeting of the Atlantic Provinces Linguistic Association, 59-74.

Firestone, Homer L. 1965. Description and Classification of Siricné Tupt
Gurarani Language Mouton & Co, London, The Hague, Paris.

Foley, William A. 1991. The Yimas Language of New Guin&aanford University
Press, Stanford California.

Fortescue, Michael. 1984. West GreenlandicCroom Helm Descriptive Grammars.

Frajzyngier, Zygmunt, Eric Johnston and Adrian Edwards. 2005. A Grammar of
Mina. Mouton de Gruyter.

Fratild, V. 1974. Labial Palatalization in the Lower Tirnave Valley (Palatalizarea
Labialelor'in graiul de pe Valea Inferioard a Tirnavelor). Analele Universitti
din Timioara, Seria Stiire Filologice

Gadet, F. 1992. Le frarcais populaire PUF Paris, France.

Gafos, Adamantios 1. 1999. The Articulatory Basis of Locality in Phonologiew
York: Garland.

Gafos, Adamantios I.. 2002. A Grammar of Gestural Coordination. Natural Language
and Linguistic Theorg0 (2), 269-337.

Gerfen, Chip. 1999. Phonology and Phonetics in Coatzospan Mixti€tuwer
Academic Publishers.



514

Gick, Bryan. 2003. Articulatory correlates of ambisyllabicity in English glides and
liquids. In Local, John, Richard Ogden, and Rosalind Temple, eds., Papers in
laboratory phonology 11222-236. Cambridge, Cambridge University Press.

Gilley, Leoma G. 1992. An Autosegmental Approach to Shilluk Phonology
publication of Summer Institute of Linguistics and UT at Arlington.

Goldstein, L., M. Pouplier, L. Chen, E. Saltzman, and D. Byrd. 2007. Dynamic action
units slip in speech production errors. Cognition103, 386-412.

Grandgent, Charles H. 1927. From Latin to Italian Harvard University Press.

Greenberg, Joseph H. 1970. Some Generalizations concerning Glottalic Consonants,
Especially Implosives. International Journabf American Linguistics. 36, 2,
123-145. Hans Wolff Memorial Issue: Fasciicle II.

Guion, S.G. 1998. The Role of Perception in the Sound Change of Velar
Palatalization. Phonetica55, 1-2, Jan-June, 18-52.

Guthrie, Malcom. 1970. Comparative BantuGregg International Publishers LTD. 4
volumes.

Hall, Nancy. 2006. Cross-linguistic patterns of vowel intrusion. Phonology23, 387-
429.

Hall, T. A. 2000. Typological generalizations concerning secondary palatalization.
Linguallo, 1-25.

Hall, T. A. and Silke Hamann. 2003. Towards a typology of stop assibilation. In T.A.
Hall & S. Hamann, eds., Papers in Phonetics and Phonology. ZAS Papers in
Linguistics32: 137-154.

Hall, T. A., S. Hamann and M. Zygis. 2004. The phonetic motivation for
phonological stop assibilation. ZAS Papers in Linguisti&y, 187-219.

Halle, M., Bert Vaux and Andrew Wolfe. 2000. On Feature Spreading and the
Representation of Place of Articulation. Linguistic Inquiry31 (3), 387-444.

Hanson, Gunnar. 2001. Theoretical and Typological Issues in Consonant Harmony
Ph.D. Dissertation, U.C. Berkeley.

Hardcastle, W. J. and P. J. Roach. 1979. An instrumental investigation of
coarticulation in stop consonant sequences. In P. Hollien and H. Hollien (eds.)
Current issues ithe phonetic science®\msterdam: John Benjamins. 531-
540.



515

Harries, Lyndon. 1950. A Grammar of Mwera Witwatersrand University Press,
Johannesburg.

Harvey, Mark. 2001. A Grammar of Limlingan Pacific Linguistics.

Hayes, Bruce, Bruce Tesar and Kie Zuraw. 2003. “OT Soft 2.1” software package,
http://www.linguistics.ucla.edu/people/hayes/otsoft/.

Herbert, Robert. 1986. Language universals, markedness theory and natural phonetic
processesBerlin: Mouton de Gruyter.

Hetzron, Robert. 1977. The Gunria-Gurage LanguagesNaples: Instituto Orientale
di Napoli.

Hoff, B.J. 1968. The Carib LanguageThe Hague, Martinus Nijhoff.

Horton, A.E. 1949. A Grammar of Luvale Witwatersand University Press,
Johanesburg.

Hualde, Jose Ignacio. 1997. Rules vs. constraints: Palatalization in Biscayan Basque
and related phenomena. In Martinez-Gil F. and Morales-Front A, eds., ISsues
in the phonology and morphologytbe major Iberian languages

Hualde, Jose Ignacio. 2005. Quasi-Phonemic Contrasts in Spanish. In Chand,

Vineeta, A. Kelleher, A. J. Rodrfguez and Benjamin Schmeiser, eds.,
Proceedings of the #3West Coast Conference on Formal Linguistics

Hume, Elizabeth. 1994. Front Vowels, Coronal Consonants and Their Interaction in
Nonlinear Phonology Garland Publishing, Inc.

Hume, Elizabeth. 1996. Coronal consonant, front vowel parallels in Maltese. NLLT
14, 163-203.

Hume, Elizabeth. 2002. Metathesis website:
http://www.ling.ohiostate.edu/~ehume/metathesis/index.html

Hyman, L. M. 2001. The Limits of Phonetic Determinism in Phonology: *NC
Revisited. In The Role of Speech Perception in Phonalegdy. Elizabeth
Hume and Keith Johnson. San Diego: Academic Press.

Hyman, L. M. 2002. Is There a Right-to-Left Bias in Vowel HarmonR@sented at
the 9™ International Phonology Meeting, Vienna, Nov. 1, 2002.



516

Hyman, L. M. 2006. Segmental phonology. In Nurse and Philoppso, The Bantu
Languages Routledge.

Ionescu, Liliana. 1969. Palatalizarea labialelor in graiurile din Moldova. In Fonetica
s DialectologieVI, 49-57.

Ionicd, Ion. 1973. Palatalizarea labialelor in Oltenia. In FD, VIII, 79-118.

Ito, J. and Armin Mester 1996. Rendaku 1: Constraint conjunction and the OCP
[ROA 144-0996]

Jaberg, K. and J. Jud. 1928-1940. Sprach und Sachatlas Italiens und der Sudschweiz
Zurich.

Justeson, John S. 1985. *w >y in Chontal (Mayan) of Tabasco and Generalizations
concerning the Palatalization of w. International Journal of American
Linguisticsv. 51, 3, 311-321.

Kager, René. 1999. Optimality Theory Cambridge University Press.

Kaisse, Ellen. 1992. Can [Consonantal] Spread? Languages8, 313-332.

Keating, Patricia. 1991. Coronal places of articulation. In Paradis, Carole and Jean-
Francois Prunet, eds., The special status of coronals: Internal and external
evidence29-48. San Diego: Academic Press.

Kelkar, A. R. and P.N. Trisal. 1964. Kashmiri Word Phonology: A First Sketch.
Anthropological Linguistic$(1) 13-22.

Kelso, J. A. S. and B. Tuller. 1987. Intrinsic time in speech production: theory,
methodology, and preliminary observations. In E. Keller and M. Gopnik (eds.)
Sensory and motor processes in language. Hillsdale, NJ: Erlbaum. 2003-222.

Kenstowicz, M. 1994. Phonology In Generative gramma€ambridge, MA:
Blackwell.

Key, H. 1961. Phonotactics in Cayuvava. IJAL 27.2, 143-150.

Kim, H. 2001. A phonetically based account of phonological stop assibilation.
Phonologyl18, 81-108.



517

Kochetov, Alexei. 1998. Labial palatalization: A gestural account of phonetic
implementation. The Canadian Linguistics Assation Annual Proceedings
38-50.

Kochetov, Alexei. 2002. Production, Perception, and Emergent Phonotactic Patterns
Routledge.

Kochetov, Alexei. 2006. Syllable position effects and gestural organization: Evidence
from Russian. Papers in laboratory phonology VJI$65-588.

Kohler, K. 1976. Die Instabilitat wortfinaler Alveolarplosive im Deutschen: eine
elektropalatographische Undersuchung. Phonetica33, 1-30.

Kornfilt, Jaklin. 1997. Turkish Routledge Descriptive Grammars. London and New
York.

Krupa, Viktor. 1968. The Maori Language<Nauka> Publishing House.

LaCharite, Darlene. 1993. On the need for negative constraints and repair: Consonant

mutation in Setswana. In Carole Paradis and Darlene LaCharité, eds., The
Canadian Journal of Linguistics

Ladefoged, Peter .1989. Representing Phonetic Structure. In UCLA Working Papers
in Linguistics73, University of California, Los Angeles, 1-79.

Lahiri, A. and V. Evers. 1991. Palatalization and Coronality. In Phonetics and
Phonology C. Paradis and JF Prunet, eds., 79-100.

Landaburu, Jon. 1979. La Langue des Andoké.angues et Civilisations a Tradition
Orale.

Language Samples Projeetbsite:

http://www.ic.arizona.edu/~Isp/Phonetics/Consonantsl/Phonetics2a.html.

Lathrop, Thomas A. 1980. The Evolution of Spanishn introductory historical

grammar. Juan de la Cuesta Hispanic Monographs.



518

Lee, Joo-Kyeong. 1999. A Phonetic Examination @&V Place AssimilatianPH.D

Dissertation University of Illinois at Urbana-Champaign. Reprinted by
Hankuk Press: Seoul: Hankuk Press.

Lee, J. K. 2000. Velar palatalization-revisited. Studies in Phonetics, Phonology, and
Morphology6.2, 415-430.

Lefebvre, Claire and Anne-Marie Brusseau. 2002. A grammar of FongheMouton

de Gruyter.

Leslau, W. 1964. The Jussive in Chaha. Languaget0, 53-57.

Leslau, W. 1979. Etymological Dictionary of Gurage (Ethiopic). Wiesbaden: Otto

Harrassowitz.

Leslau, Wolf. 1995. Reference Grammar of Amhari®Viesbaden. Harrasowitz.

Letsholo, Rose M. 2005?. lkalanga: A Grammar SketctVersion 1.0.

www.africananaphora.rutgers.edu/IkalangaGS.pdf

Li, F. K. 1977. A handbook of comparative TdUniversity Press of Hawaii.

Lloyd, Paul M. 1987. From Latin to SpanishVol. I: Historical Phonology and

Morphology of the Spanish Language. Memoirs of the American
Philosophical Society.

Lombardi, Linda. 1999. Positional Faithfulness and Voicing Assimilation in
Optimality Theory. Natural Language and Linguistic Theoty, 267-302.

Lucci, V. 1972. Phonologie de I’acadien. Studia Phonetic&, Didier, Montreal.
Maddieson, Jan. 1984. Patterns of SoundsCambridge University Press.

Mackridge, Peter. 1985. The Modern Greek Language. A descriptive analysis of
Standard Modern GreelOxford University Press.



519

Maiden, Martin. 1995. A Linguistic History of Italian Longman linguistics library.
Malkiel, Y. 1963. The interlocking of narrow sound change, broad phonological
pattern, level of transmission, areal configuration, sound symbolism.

Archivum linguisticum 5.2, 144-173, 3.1-33

Mason, J. A. 1950. The Language of the Papago of Arizohiladelphia.

Mathangwane, Joyce T. 1999. lkalanga Phonetics and Phonology. A Synchronic and
Diachronic Study CSLI publications.

McCarthy, J. 1988. Feature geometry and dependency: A review. Phoneticad3, 84-
108.

Mester, Armin and Junko It6. 1989. Feature predictabilityand underspecification:

palatal prosody in Japanese mimetics. Languagess, 258-293.

Mielke, J. 2006. P-base: Database of sound patterns.

http://aix1.uottawa.ca/~jmielke/research/pbase.html

Myers, Scott. 1990. Consonant Mutation and the Formai of Complex Segments in
Shona Ms.

Nyrop, K.R. 1914. Grammaire Historiquele la Langue FrancaiseCopenhague.

Ohala, John J. and Lorenz J. 1977. The story of [w]: an exercise in the phonetic
explanation for sound patterns. Proceedings of the Annual Meeting of the
Berkeley Linguistics Society, 577-599.

Ohala, John J. 1978. Southern Bantu vs. the world: The case of palatalization of
labials. BLS370-386.

Ohala, John J. 1993. Coarticulation and Phonology. Language and Speeddp, 2-3,
Apr-Sept, 155-170.

Padgett, Jaye. (to appear). Glides, Vowels, and Features. In Chitoran, I. and A.
Nevins, eds., Lingua



520

Palmer, Bill. 2002. Kokota. In The Oceanic Languages$. Lynch,
M. Ross and T. Crowley, eds. Curzon language family series. 498-524.

Paradis, Carole. 1988a. Towards a Theory of Constraint Violations. McGill Working
Papers in Linguistics, 1-43.

Paradis, Carole. 1988b. On Constraints and Repair Strategies. The Linguistic Review
6, 71-97.

Paradis, Carole and Jean-Frangois Prunet. 1991. The Special Status of Coronals:
Internal and External Evidence

Payne, Doris L. and Thomas E. Payne. 1990. Yagua. In Derbyshire, Desmond C.
and Geoffrey K. Pullum, eds., Handbook of Amazonian Languag®s?2.
Mouton de Gruyter. 249-474.

Penny, Ralph. 2002. A history of the Spanish languag@Queen Mary, University of
London. 2™ Edition.

Petrovici, Emil. 1940a. Atlasul lingvistic ronfa. Partea II, vol. I. Sibiu: Muzeul
limbii romane, Leipzig, Harrassowitz.

Petrovici, Emil. 1940b. Micul Atlas lingvistic ronfa. Partea I, vol. I. Sibiu: Muzeul
limbii roméne, Leipzig, Harrassowitz.

Petrovici, Emil. 1943. Texte dialectale Leipzig.
Picard, Marc. 1984. On the naturalness of Algonquian ¢. IJAL 50, 424-37.

Ponelis, F. 1974. On the dynamics of velarization and labialization: Some Bantu
evidence. Studies in African Linguistics 27-58.

Pop, Sever. 1938a. Atlasul lingvistic ronfa. Partea I, vol. I. Cluj: Muzeul limbii
romane.

Pop, Sever. 1938b. Micul Atlas lingvistic ronfa. Partea I, vol. I, Cluj: Muzeul limbii
romane.

Pope, M. K. 1961. From Latin to Modern French ith especial consideration of
Anglo-Norman Phonology and Morphology. University of Manchester at The

University Press.

Posner, Rebecca. 1996. The Romance LanguageSambridge University Press.



521

Prince, A. and P. Smolensky. 1993. Optimality Theory: Constraint interaction in
generative grammarMs., Rutgers University, New Brunswick and University
of Colorado, Boulder. [ROA 537-0802].

Rohlfs, Gerhard. 1970. From Vulgar Latin to Old French. Wayne State University
Press, Detroit.

Roman-Moraru, Alexandra. 1984. Noi atestdri ale palatalizarii lui min scrisul vechi

romanesc (New attestations of the palatalization of min old Romanian
writings). In Revista de Filologia Romanigeol. II. Editorial Universidad
Complutense de Madrid.

Romero, J. 1996. Articulatory blending of lingual gestures. Journal of Phonetic24,
99-111.

Rose, Sharon. 1994. Palatalization, Underspecification, and Plane Conflation in
Chaha. In Duncan, Erin, Donka Farkas, and Philip Spaelti, eds., The
Proceedings of the Twelfth Wesiast Conference on Formal Linguistics
101-116.

Rose, Sharon. 1997. Theoretical issues in compdnge ethio-semitic phonology and
morphology PhD Dissertation, McGill University.

Rose, Sharon. 2004. Long distance vowel-consonant agreement in Harari. JALL 25,
1-87.

Rubach, Jerzy. 1993. The lexical phonology of Slovakxford: Oxford University
Press.

Ruhlen, M. 1972. Synchronic palatalization in Romanian. Revue Roumaine de
Linguistiquel?, 1565-70.

Ruhlen, M. 1976. A guide to the languages of the worktanford.

Sagey, E. 1986. The Representation of featurasd relations in nonlinear phonology
PhD dissertation. MIT. 106-112.

Saltzman, E. 1986. Task dynamic coordination of the speech articulators: A
preliminary model. In H. Heuer & C. Fromm, eds., Experimental Brain
Research Serielss, 129-144. New York: Springer-Verlag.

Saltzman, E., and Kelso, J. A. S. 1987. Skilled actions: A task dynamic approach.
Psychological Reviey®4, 84-106.



522

Scatton, Ernest A. 1984. A reference grammar of Modern Bulgaridiiavica
Publishers: Columbus, OH.

Schane, Sanford. 1985. The Fundamentals of Particle Phonology. In Phonology
Yearbook vol. I. C. Euren and J. Anderson, eds., 129-155. Cambridge
University Press.

Seegmiller, Steve. 1996. Karachay Munich: Lincom Europa.

Sherer, T. 1994. Prosodic phonotacticsPhD Dissertation, University of
Massachusetts, Amherst.

Siptar, Peter and Miklos Torkenczy. 2000. The Phonology of HungariarOxford
University Press.

Smolensky, Paul. 1995. On the Internal Structure of the Constraint Component Con
of UG. Handout of talk, March 1995. Johns Hopkins University.

Sohn, Ho-Min. 1994. Korean Routledge Descriptive Grammars.

(SSS) The Sound System of Setswi&@98. Department of African Languages and
Literature, University of Botswana.

Spinu, Laura. 2007. Romanian palatalization: the rol&f place of articulation in
perception LSRL 37 handout/presentation. Pittsburgh, PA.

Stahlke, H. F. W. 1976. Coarticulation in VCV utterances: spectrographic
measurements. JASA39, 151-168.

Szpyra-Koztowska, Jolanta. 1995. Palatalization as corono-dorsalization. In
Kreidler, Charles W., ed., Phonology Critical Concepts pp. 229-281.

Telfer, Corey S. 2006. Coronalization as AssibilationPh.D. Dissertation, Calgary,
Alberta.

Thomason, Sarah G. 1986. On Changes from Palatalized Labials to Apical
Affricates. In International Journal ofAmerican Linguistic$2, 2, 182-186.

Thompson, Laurence C. 1979. Salishan in the Northwest. In Lyle Campbell and
Marianne Mithun, eds., The languages of native America: Historical and
comparative assessme692-765. Austin: University of Texas Press.

Tucker, Archibald N. 1929/1969. The comparative phonetics of the Suto-Chuana
group of Bantu languaged.ondon: Longman’s.



523

Wali, K. and O.N. Koul. 1997. Kashmiri. A cognitive-descriptive grammar
Routledge.

Wingler, H. H. 1961. Atlas deutscher Sprachlaute. Berlin: Akademie Verlag.

Watters, John R. 1981. A Phonology and Morphology of Ejagham—With notes on
Dialect Variation.

Welmers, William Everett. 1946. A Descriptive Grammar of Fanti. Language22 (3),
3-78. Language Dissertation No. 39.

Wierzchowska, B. 1971. Wymowa Polska. Warzawa: Panstwowe Zaktady
Wydawnictw Szkolnych.

Wilson, Colin. 2006. Learning phonology with substantive bias: An experimental and
computational study of velar palatalization. Cognitive Scienca0, 945-982.

Winitz, H., M.E. Scheib, and J. A. Reeds. 1972. Identification of stops and vowels for
the burst portion of /p, t, k/ isolated from conversational speech. Journal of
Acoustics Society of Ameriéa, 1309-1317.

Wonderly, William L. 1951. Zoque: Phonemics and MorphologyIL.

Yoo, I. W. and B. Blankenship. 2003. Duration of epenthetic [t] in polysyllabic
American English words. JIPA33, 153-164.

Young, Robert W. and William Morgan. 1980 and 1987 (revised edition). The Navajo
language. A grammar and colloquial dictionafyniversity of New Mexico
Press, Albuquerque.

Zoll, Cheryll. 1995. Consonant mutation in Bantu. LI 26(3), 536-545.

Zsiga, Elizabeth. 2000. Phonetic alignment constraints: consonant overlap and
palatalization in English and Russian. Journal of Phonetic28, 69-102.

Zsiga, E. and Christina Villafafia. 2002. Syllables and Gestures in Florentine Vowel
Assimilation Eighth Conference on Laboratory Phonology. Poster.

Zsiga, E. Maria Gouskova, and One Tlale. 2006. On the status of voiced obstruents in
Tswana. Proceedings of North East Linguistic Sociég,



Additional references
(languages without palatalizati, not referenced elsewhere)
Asher, R.E. 1985Imbabura QuechuaCroom Helm Descriptive Grammars.

Austin, Peter. 1981A Grammar of Diyari, South AustraliadCambridge University
Press.

Bee, Darlene LaVerne. 196&Isarufa A Descriptive Grammar Ph.D. Dissertation,
Indiana University.

Bhat, D.N. Shankara. 196 Descriptive Analysis of TuluDeccan College,
Postgraduate and Resch Institute, Poona.

Bhatia, Tej K. 1993 Punjabi. A Cognitive-Descriptive GrammaRoutledge.
Blackings, Mairi and Nigel Fabb. 2002 Grammar of Ma’di Mouton de Gruyter.

Blake, Frank R. 1925A Grammar of the Tagalog languag@merican Oriental
Society.

Capel, A. and H. E. Hinch. 1970Maung Grammar Mouton.
Capell, A. 1971. Arosi GrammaPRacific Linguistics Series B, No. 20.

Churchward, C. Maxwell. 1978Rotuman Grammar and Dictionan AMS Press,
NY.

Cook, Walter Anthony (Rev.). 1963 Descriptive Analysis dflundari: A study of
the structure of the Mumdi language according to the methods of linguistic
science, with particular attention the units of sound, the units of meaning,
the units of grammar and their mutlyacontrastive arrangement patterns
Ph.D. Dissertation, Georgetown University.

Crowley, Terry. 2004 Bislama Reference Gramma@ceanic Linguistics Special
Publication No. 31.

Dixon, R. M. W. 1977.A Grammar of Yigi. Cambridge University Press.

Donohue, Mark and Lila San Roque. 2004aka. A sketch grammar of a language
of North-Central New GuineaCanberra: Researskhool of Pacific and
Asian Studies, Australian National University.

524



525

Du Feu, Veronica. 1996Rapanui Routledge Descriptive Grammars.

Edgar, John. 1989A Masalit Grammar: with notes on other languages of Darfur and
Wadai. Berlin: D. Reimer.

Elbert, Samuel H. 1974Puluwat Grammar Pacific Linguistics, B, 29.

Everett, Daniel. 1986. Pirahkn Derbyshire and Pullum, eddandbook of
Amazonian Language¥olume 1, 200-325.

Gorelova, Liliya M., ed. 2002Manchu Grammar Handbook of Oriental Studies, 7.
Gulya, Jaos. 1966.Eastern Ostyak Chrestomathyralic and Altaic Series, v. 51.

Hamel, Patricia J. 1994A Grammar and Lexicon of Loniu, Papua New Guinea
Pacific Linguistics, C, 103.

Harrison, Sheldon P. 197®/40kilese Reference Grammarhe University Press of
Hawaii.

Herbert, Raymond J. 1962. Karacay Phonolo§gmerican Studies in Altaic
Linguistics 13, 97-113.

Hualde, Jose Ignacio. 199Zatalan Routledge Descriptive Grammars.

Josephs, Lewis. 197FRalauan Reference Grammai he University Press of
Hawaii.

Kite, Suzanne and Stephen Wurm. 200%e Duwidjawu language of Southeast
Queensland. Grammar, texts and vocabulaPacific Linguisticsb53.

Kucera, Henry. 1961The Phonology of CzectMouton and Co. Gravenhage.

Lyman, Thomas A. 1979Grammar of Mong Njua (Green MiaoA descriptive
linguistic study.

MacKay, Carolyn J. 1999A Grammar of Misantla TotonacStudies in Indigenous
Languages of the Americas. Salt La&kgy: University of Utah Press.

Macri, Martha Jane. 1988\ descriptive grammar of Palenque Mayadph.D.
Dissertation. UC Berkeley.

Merlan, Francesca. 198Rlangarayi Croom Helm Descriptive Grammars.



526

Nedjalkov, Igor. 1997 Evenki Routledge Descriptive Grammars.

Obata, Kazuko. 2003A Grammar of Bilua A Papuan language of the Solomon
Islands Pacific Linguistics 540.

Penzl, Herbert. 1955A Grammar of PashtoA descriptive study of the dialect of
Kandahar, Afghanistan.

Popjes, Jack and Jo. 1986. In Derbyshire and Pullum Halsdbook of Amazonian
LanguagesVolume 1, 128-199.

Poppe, Nicholas. 1968Bashkir Manual Descriptive Grammar and Texts with A
Bashkir-English Glossar Bloomington, Indiana University.

Redden, James E. 1980.dAscriptive grammar of Ewondo. @ccasional Papers
on Linguistics 4. SIU.

Rehg, Kenneth L. 1981Ponapean Reference Grammarhe University Press of
Hawaii.

Ross, Malcom. 2002. Bali-Vitu. In M. Ross and T. Crowley, ddee,Oceanic
LanguagesCurzon language family series, 362-386.

Schaub, Willi. 1985.Babungo Croom Helm Descriptive Grammars.

Senft, Gunter. 1986Kilivila. The language othe Trobriand islandets Mouton de
Gruyter.

Smith, Kenneth D. 1979Sedang GrammarPacific Linguistics, B, 50.

Sohn, Ho-Min. 1975Woleaian Reference Grammarhe University Press of
Hawaii.

Soukka, Maria. 2000A Descriptive Grammar ofdon: a Cangin language of
Senegal Muenchen: LINCOM Europa.

Sridhar, S. N. 1990Kannada Routledge Descriptive Grammars.
Suharno, Ignatius. 1982 descriptive study of Javanes@acific Linguistics, D, 45.

Sukala, Helena and Karjalainen Merja. 1992nish Descriptive Grammars.
Routledge.

Suttles, Wayne. 2004viusqueam Reference GrammayBC Press, Vancouver,
Toronto.



527

Terrill, Angela. 2003.A Grammar of LaukaleveMouton de Gruyter.

Tolstaya, N. I. 1981.The Panjabi Language : A Descriptive Grammaranslated
by G. Campbell. London; Boston: Routledge & Kegan Paul.

Topping, Donald M. 1973Chamorro Reference Grammai he University Press of
Hawaii.

Tryon, D. T. 1967.Nengone GrammarLinguistic Circle of Canberra Publications.
Series B—Monographs, v. 6.

Tucker, A. N. 1994 A Grammar of Kenya Luo (Dholuoy. 1 and 2. Kim: R.
Koppe.

Vamarasi, Marit. 2002Rotuman Languages of the World/Materials.

Zorc, R. D. P. 1977The Bisayan dialects of the Philippines: Subgrouping and
Reconstruction Pacific Linguistics, C, 44.



	Preliminary pages
	Title page
	Blank page
	Signature_page
	Dedication
	Table of contents
	Chart of symbols
	LIST OF FIGURES
	LIST OF TABLES
	AKNOWLEDGEMENTS
	VITA
	Abstract_Bateman

	Dissertation_Chapters only
	Chapter1_page1
	Chapter1_Page2_31
	Chapter2_Page32
	Chapter2_Page33-88
	Chapter3_page89
	Chapter3_page90-184
	Chapter4_page185
	Chapter4_page186-265
	Chapter5_page266
	Chapter5_page267_296
	Chapter6_page297
	Chapter6_page298-300

	Final pages_Appendices and refs
	Appendices_no database_page301
	Appendices_no database_page302-320
	Final appendix_Database_page321
	Final appendix_Database_page322_507
	References_page508
	References_509-523
	Additional references_page524
	Additional references_page525-527


