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Christopher R. Green
PROSODICPHONOLOGY IN BAMANA (BAMBARA):

SYLLABLE COMPLEXITY, METRICAL STRUCTURE, AND TONE

This dissertationcharacterizes three components of prosodic phonology, namely
syllable structuremetrical structure, and toni@, Bamana (Bambara), a Mande language
of West Africa, and its related varietie®f primary interest is the Colloquial (non
standard) variety of Bamana spoken in Bamako, Mglia young cohort of individuals
It is shown that Colloquial Bamana differssignificant ways from other phonologically
conservative or normative varieties of the language, most noticeably in its inventory of
permitted complex syllable shap&dis thesis illustrates that the synchronic emergence
of complex syllables in this langge variety is bounded and restricted by higher prosodic
structure in the langage It is demonstrated that prosoddomains in the form of
disyllabic metricafeet are present in the language and play a role in driving the outcome
of two complementary anat times competing processes of segmental reduction that are
active in generating the noted complex syllable typag overall goal of this thesis is to
describe and analyze the mechanisms underlying these processes and prohibitions and to
explore the irplications that their presence has for both descriptive and theoretical
phonology, as well as fgghonologicalkchange in this and other related Mande languages.

Alongside these explorations into syllable complexity and metrical structure, this
dissertatbon sheds new light on the tonal phonology of Bamana, a subject that has been
shrouded in controversy for many yedy considering the tonal results consequences

of segmentalminimization in Colloquial Bamana, the thesis offers new ideas on



structurespr ocesses, and changes un dopicswexlpredi n t h e

in detail includetonal feet, tonal compactness, and tonal word melodies
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CHAPTER1

INTRODUCTION AND BACKGROUND

fi @i@n, dOitn, K\@inbb' @ ga da .

ALIittle by | ittl eBamanhmovdéld r d

1.1 Introduction
The study of norstandard and emergent language varieties has much tdmffes field
of linguistics fromboth descriptive and theoretical standpoir@sichlanguages are often
wrongfully set aside or not studied in det@iérhaps owing to kck of reliable data from
which to geerate an analysis dhe draw ofstudying a language with more readily
accessible resources and a kndwckgroundPerhaps it mapedue to fear of drowning
in unforeseen variation and then having to explai@it theother hang however, non
standard languages, particularly as they are emergingven diverging from other
language varietieshave much to contributeéOn the descptive level, such languages
allow one the opportunity to capture and explosgnchronically new linguistic
characteristics alongside the potential loss of ottierghermore, the emergence énd
loss of these components can be entertained indigx€hionic sense given that the
characteristicef thenormativevarieiesfrom which they aremerging odivergingmay
alreadybeknownand everbetterunderstood

Theoretically, the emergence of nstandard language varieties alsospot the

test the predictions of linguistic theory byirging a new grammar into existence

Because theories and frameworks of linguistics strive to account for what is possible and

0

b u



to exclude what is impossible in a gramntag study ofemerging languagas critical
Their features have the ability to challenge, support, inform, and drive theleuaging
science of linguisticEEmergent languages may also shed new lighd earlier analyses
of related languagedt is with these general thoughts inndithat this thesis has been
formulated.

1.2 Background on Colloquial Bamana

This thesis inbduces and analyzes the morphonological, tonological, @aprosodic
characteristics of aonstandard varietfperhaps bestonsidereda koiné of Bamana
(alsoknown as Bambara or Bamanankan), spoken by a young cohort of individuals in the
city of Bamako, the capital of Mali, a laddcked nation of West Africalhis variety,
describedthus far in the literature as CollogliiBamana €.g. Green & Diakite 2008
Green, Davis, Diakit&& Baertsch 2009), is an urbdact identifiable by itstendency
toward segmentalminimization (or reduction)rimarily via two active phonological
processes, namely Vowel Syncope and Velar Consonant Del€liese processes have
a né effect of satisfying an overall drive towards minimization in Colloguial Bamana by,
upon their application, introducing complex syllable shapes (e.g. CCV, CV@eaned
CVV) into the syllabic inventoryof the languageThis development is novel givehat
Colloquial Bamana is understood to be emergmyg diverging from the more
phonologicallyconservativeand normativéJrban Standardr Classical forraof Bamana
usedby older generations of speakénsBamakoitself, as well asn rural areasot far
from the city, including Ségou, the historic capital of the Bamana En{pide&4061861)

In comparison to the phonological complexities permitted in Colloquial Bamana,



StandardJrbanBamanahenceforth Standard Bamans)phonologically conservativie
terns of its restrictegdyllable inventory that generally permits only simple CV syllables.

The drve towards minimization observéd Colloquial Baman&anbe described
firstly, in terms ofthe application of Vowel Syncope, a process exhibitegularity and
systematicity in its preference to delete vowels of varying types within the confines of the
| anguagebs overal/l s y | .Ilra ddtiton ta the phonatactici n  p h
restrictions guiding the permissible application of Vowel Syecdipis thesis motivates
proposal of metrical or rhythmic structureBamana varieties, which plays an important
role in constraining permissible minimizat®im Colloquial BamanaA secondpiece of
evidenceillustrating the drive towards minimizatiorin Colloquial Bamana is Velar
Consonant Deletion, a process of lenition resulting in the deletion of velar plosives
between identical vowels of any heigBtmilar to the application of Vowel Syncope, this
thesis argues that metrical structure isvacin driving the permissible application of
Velar Consonant Deletion in Colloquial Bamana, and perhaps in other Bamana varieties
It is the intricacies of application of these two processes, as well as the discovered
restrictions against their expectguphication, that provided the impetus for this thesis.

My first exposureto Colloquial Bamanavas in a manuscript written by my
colleagueand karamikki, Boubacar Diakite (2006)n which heprovided an optimality

theoretic account of vowel syncope in hariety of Bamanahat he attributed to the

! While the vast majority of Standard Bamana syllables are CV, certain other types are found in specific

words. For example, in Arabic, French, and English borrowings, as well as in certain pronouns and

particles, Vinitial words are common. Furthermoreiits not unusual to (Ei Nd emer ge
in syllables containing nuclei with phonemic nasal vowels when they are followed by an adjacent syllable

with a plosive onset. In certain words exhibiting the vestiges of an ancient noun class system, NCV

syllables (where NC is a cluster) are found in wimitlal position. Furthermore, a syllabic nasal is possible

i mostcommonlythelper son singul ar pronoun [ A& . Lastly, as ¢
uncommon for [+hi] vowelstobelbs i n sogyyieewdirdg a,eCCVAfylld8adbdywd. The
limited outcome of this effect illustrates that it is clearly separable from the process of Vowel Syncope

discussed in Chapter 3.



undominated ranking of a proposed phonological constriimmIzE-SYLLABLE . He
posited that the undominated status of this constraint attveeconstraintsdemandig
vocalic faithfulness to the Standard form of the language (which was, and is, assumed to
function asthe underlying form of Colloquial Bamana) was responsible for compelling
the noted syncopeDiakite also posited that the activity of competing markesines
constraints on particular syllable peaks, namé&gak[+hi] and *PEAK[-hi], had a role to
play in driving the preference fdr-hi] vowel deletion when the choice for a deletion
target came down to a competition between vowels of different heigtespaver of the
higherranked MINIMIZE-SYLLABLE cover constraint, however, overshadowdue
subtleties of the PEAK constraints and their relationship to other constraints active in the
hierarchy.

It was laterdiscoveredthat, by removing the powerful coverrgiraint forcing
minimization, the ranking of theequence of PEAK constraintgelative to those posited
to permit or omit particular consonants from syllable margins could account optimally for
the attested Colloquial Bamana ddtareen et al. 2009)Discussion focusing more
specifically on margin constraints themselves and the support that the synchronic
development of complex onsets and singleton codas in Colloquial Bamana has for a Split
Margin Approach to the syllable (Baertsch 2002) can be founDawis & Baertsch
(2008) andBaertsch & Davig2009.

Expanded data collectidmas revealed words in which it pgedicted that Vowel
Syncope and the more widely applicable process of Velar Consonant Deletion would be

able either to interact and/or to compete with one another for adjacent targets of



application’ These new data illustrate striking similarities betw Vowel Syncope and
Velar Consonant Deletion in terms of their expected applicability and likewise in terms
of instances where thdgil to apply The applicability of these two processes alongside
other features of the languageshmovided a basis fothe proposal ohigher prosodic
structure in Bamana that | discussnore depthn Chapte6.

What originally became provocative abouhe interaction between Vowel
Syncope and Velar Consonant Deletion and, in parallel, the possibility that metrical
structure was, in some way, bounding them and driving their successful application, was
the extent of their ability to interact in words af variety of shapes, sizes, and
morphological construction A complicating issue in addressing these potential
interactons is the fact that the vast majority of Bamana monomorphs are cedpfis
three syllables or lesand thus oneanobtain only a glimpse of these processes as they
interact in suchshortwords Longer words in the languagee exceedingly common,;
howevermost are nominal or verbal compounds ad otherpolymorphemic derivatives
One compaent of this thesiss devoted to addressipgrmissibilities and restrictions on
the application and interaction of Vowel Syncope and Velar Consonant Deletion in
Colloquial Bamana words with various deletion targets and morphological constituents
By addressing these questions, the characteristics of metrical structure and the role it
plays in phonological processes in this and perhaps other Mande languages are

eluadated.

2| describe Velar Consonant Deletion here as widglplicable given that is sometimesctivein even

the more phonologicallgonservative varieties of Bamana, for example in Standard Bamana itself, where it
appears to have an identical domairapplication, as well as similaestrictions on its apmation, as it

does in Colloquial Bamanén Standard Bamana, however, Velar Consonant Deletion is observed only in
words where the deletion target is flanked by identidd] {fowels. It is the younger generation of Bamana
speakers in Bamako that havengealized the process, leading to its occurrence between identical vowels
of any height.



Running parallel to questions concerning the segmental permissibilities and

restrictions in processes contributing to Colloquial Bamana minimization, it was
immediately apparent that these phenomena could not be discussed without referring to
andexploring the potential interactions between segmental deletion and the complex and
controversial tonal system of Bamawadetailed discussion of the state of knowledge of
Bamana tone and its quirksan be foundn Chapter 2 The main aspect oftone in
Cdloguial Bamana explorkin this thesis is one concerned with the resultant tonal
consequences of either removing potential tone bearing (@gsvowel¥ from a word
(e.g. via Vowel Syncope) or removing an intervocalic segment, and, in doing so, placing
potentialtone bearing units in derived adjacency (e.g. via Velar Consdeetion)
The tonal consequences of minimization, specifically the tonal canfeermitted to
emerge upon the application of minimization processiesd light oto how Colloquial
Bamana is responding tonally to the loss of segmental matesawel as, more
generally, how tonal and segmental structures in the langugect wth and/or
constrainone another

This issueis of importance becausehile it was discussed above tHdamanas
historically conservative in terms afs maximal CV syllable structurene can also
consider itto be conservative in terms of its limited inventory of underlying tonal
contours or permitted surface tonal mel odi
as reported in the published literatyeeg. Leben 1973bCourtenay 1974; Rialland &
Badjimé 1989) The question raised, therefore, is whether the emergence of segmental
complexity via the creation of marked syllable shapes will carry with it a corresponding

increase in tonal complexityor if the tonal system will maintain its conservative



charactestics and, in doing so, continue to limis inventory of permissible tonal
contours

By addressing thse questions,the detailed studyof minimized wordsin
Colloquial Bamana offers contributions on two fror¥kre importantly of the two, this
thesis offers the first description thfe tonal system daZolloquial BamanaSecondly, the
tonal outcomes described will also have theoretical implicatietiser supprting or
providing challengeor earlier piblishedanalyses of Bamana tobg taking their claim
to task.
1.3Bamana and theMande continuum
This thesis focuses on the prosodibaracteristics of Colloquial Bamana, however the
facts and features of thrmativeforms of the language provide a basis upanich to
frame the nosstandard variety of interest and ¢compare it to other languages tbie
Mande continuumAccordingto estimates in th&thnologue (Gordon 2005), Bamana, a
language of the Mande branch of the Nigamgo family, is spoken as ast language
by approximately threenillion people This number includes speakers of eighajor
dialects, as well as those individuals speaking what have been classified @asc a |
vari eti es 6 acaoassgumerdoliogutal Bamaea is includédis estimate
does not, however, include the approately 1.2 million speakers of threkalects of
Jula (or Dyula) or ovetwo million speakers of a number of Maninka (or Malinké)
dialects; languages considered by some to differ only marginally from Bansaffd it

The full genetic classification of Bamana follows in,(here the Western branch of

]I'nterestingly, Welmers (1949) describes Bamana (Ba
ithe two | anguages do notoanymea extentfordhe bveragmuntravedldd! vy i nt
speaker of either [l anguage]. o Courtenay (1974), h

Maninka and Gambian Mandinka, suggests that Bambara (and Dyula) share mutual intelligibility with
Maninka butless intelligibility with Mandinka.



Mande is italicized, and Baa na d6s s pec i f ifamily pde semphasizedirh i n
bold. The Eastern branch of Mande, to which Bamana does not belong,ebas b
minimized

(1) Bamana classification within Mande

Niger-Congo
Ma|nde
Westlern Ea:~|3tern
NorthV\|/estern CentraLSoutrlwestern South|eastern Ea!stern
S | | 1 |
S%ryglge Samogo Southwesterr Central Nwa-Ben iﬂg Samo/Busa/Bisa

MendeLoma Kpelle SusuYalunka Manding-Jogo

While Bamana is spoken primarily in Mali, Jula is spoken across parts of Burkina
Fasq eastern Mal i.Manmkadvarigtiéstae spokEén im dhe rtGambia,
Senegal, Guinea, Mauritania, as well as in western. Mala member of the Western, or
Mandetan, branch of Mande, Bamana and its closest linguistic relatives differ rather
significantly from the Eastern, Mandeu, languages, among them Samo, Bissa, and
Busa spoken in places as distant as NigerianiB, and Ghana (Delafosse 19@tpst
1950, 1953} and Southeastern Mande languages (e.qur@ Dan, Tura) that are
geographically closdp them

While Bamana differs from its relatives, both near dislant, in unique ays,
recent work suggesthat Mande languages other than Bamana are goidgranalogous

processes of minimization leading to various types of ceximyl (Kuznetsova 2007;

* Tanandfou, as used here, and by the cited authors, is in reference to the number shared among languages

of these sulgroups for the numeral ten. In addition to works by Delafosse and Prost, other viewpoints on
the dassification of Mande languages can be found in Koelle (1854), Tauxier (1924), Westermann & Bryan
(1952), and Long (1971).

t



Vydrine 2001, 2002, 2003, 2004)Specifically, Kuznetsova (2007details a trend

towards monosyllabicity in Guro that hasnetricalbounds reminiscent to those driving

minimization in Colloquial Bamanaorthcomingwork from Diakite (2010) has also

uncovered emergent minimizationn o ne of

B eounsimg) ldakasm Maninka s e r

What s striking, particularly in acomparison between Colloquial Bamana anoli@G

minimization, is that the languages appear to be on two analogous trajectories in their

drive to achieve this goalhis thesisconsidersBa man a 6 s

t miranjizatiortiro r y

hopes that it may offer insight into tlextentthat it canbe predictedjiven the specific

characteristiceand processes active in tlaguageThis trajectory is discussed in more

detail in Chapter.

1.4 Consonant andsowel phonemeinventories

Colloquial Bamana and Standard Bamana share an identical phonemic consonant

inventory, as showim (2). This chart includes foreign phonemes that have been nativized

in the many borrowed words of the language.

(2) Bamana Consonant Inventdry

Labial | Labio-Dental | Alveolar | PalateAlveolar | Palatal | Velar | Glottal
Nasal m n Q £
Stop p b t d k g
Fricative f s z @ h
Affricate @ w
Approximant w i
Liquid l,r

® Homorganic nasal + consonant clusters are rare but are also part of the consonant inventory. These

segments are found woritially as a vestige of a historical noun class marker.
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The palatal glide [j] is representedtinh e Bamana orthography
postalveolar affricatesd) and ] are represented IBgththecd and
palatal and velar nasal are represented angtic notation in thBamana orthography.

Bamana hs a sevewowel inventorywith contrastiveoral and nasal vowel3 his
symmetricalinventory contains the high vowel [i] and [u], the mid voweise/laxpairs
[el/[Qand [0)f@,and t he [apaws wwewell as their respect.|
ie gdddUddand

The voiceless itabial plosive [p] is somewhdimited in its dstribution and is
found only in a relatively smatumberof native Bamana word# is, however, widely
attested in loanwords incorporated from Frenthe voiceless palatalveohr fricative
[chis also limited in its distribution, as it has emerged via the avoidance of [s] + [y] and
[s] + [s] sequences that result from a historical process of high vowel loss, for example
siyjk A [W]O 6 beasih [da]n d 6 c.hThis soesanant is also used by some
speakers before [+hi] vowels (eginin A [ h 0 6 t o mdhe vaceddahd voiceless
velar plosivs, [K] and [g], respectively, contrast only in wardtial positions
Intervocalically, these sounds are, for allemis and purposes, in free variation with one
another Most words containing the voiceless glottal fricative [h] are Arabic borrowings.

1.5 Data

The Colloquial Bamana data presented in this thesis are drawn fromdbiteseted from
two brothergages35 and 27 who were born and raised in Bamako, Malit currently
reside in Bloomington, Indiandor the purpose of schoolinfpata were als gathered
from onemale (age 21) and one female (ag¢ 23caker who were born and raised in

Bamako, Mali, and stilreside in BamakoBamana is the mother tongue of all four
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speakers These speakerseceived primary instruction in Bamana and French and
secondary instruction in Frenchhese speakers aréhird-language learners of English
Some of the data containedtims thesis have appeared in previously published works by
the author, for example Green & Diakite (2008) and Greeral. (2009. Standard
Bamana words presented for comparison are drawn from a number of sources, including
Bailleul (2007), Brauner (1974)Bird, Hutchison & Kanté (1977)R. Diallo (2007),
Dumestre (2003)ydrine (1999) as well as my own collected data

1.6 Status of Colloquial Bamana

Certain details concerning the emergence or divergence of Colloquial Bamanadrom
more normative varietgf the languageemain unclearlt is clear that this nestandard
variety of the language is used to a large extena lyypung cohort ofnother tongue
Bamana speakein Bamako, Mali Bamako is a multilingual and multiethnic city that

sits at a linguistidborder or isgloss between two differemiranches of the Manding
languages While Standard Urban Bamana contains many of the conservative
characteristics of the Eastern Manding varieties, Colloquial Bamana has developed some
characteristics that are moreminiscent of Western Mandingn certain respects, the
features of Colloquial Bamanazgar to be the result of a koinétion (e.g. Siegel 1985)

of Eastern and Westemdanding varietiesHowever one could argue that Colloquial
Bamana has features ofbasolectal register of the Standard ormative variety of
Bamana given that certain speakers have access to the conservative form of the language
in formal settingsWhat is clear thus far is that Colloquial Bamana is spokemdther

tongue Bamana speats in this environmeniwvho are younger than 40 years .olthe
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variety has been noted in educated speakers of both sexes from varying socioeconomic
backgrounds
1.7 Overall goal and purpose of the thesis
The overall goal and purpose of this thesis is e@atgbute to the field of African
linguistics (and specifically Mande linguistics) by exploring, from both synchronic and
diachronic perspectives, processes, components, and features of an emergent variety of
Bamana (i.e. Colloquial Bamana) that will imorthe state of knowledge about the
presence of prosodic (i.e. metrical or rhythmic) structure in Mande languages at a level
higher than the syllabldn addition to this descriptive contribution, this thesis aims to
contribute to phonological theory by ®dering the implications that the development of
segmental and autosegmental complexities (and their interactions) have on current and
developing theories of syllable structure and prosodic phonology.
| arrive at this goal byprobing questions relating to segmental processes of
minimization active in Colloquial Bamana and their relationship to the tonal schema of
the languageAs | have introduced above, this thesis is driven by three major questions
1) What are the structures, buds, and restrictions that characterize the drive
toward minimization/reduction in Colloquial Bamana?
2) What are the tonal consequences of minimization, and what bearing do
theyhave on analyses of tone assignment and proptmah tonal
inventory ofthelanguage?
3) Is there a characteristic trajectory (trajectories) of minimization or

conplexification in Bamana or in Mande languagegeneral?
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Beyond these immediate questions concerning Bamana and the Mande languages,
two overarchingguestionsare also addressed: In what ways can the development of
syllabic complexity and itsnteraction with the tonal schemasBamana inform current
and developing phonological theory? How #re phonological processes active in the
languagebest aptured in a theoretical framework of phonology?

1.8 Outline of the thesis

Following this introduction to Colloquial Bamana, this thesis is organized eigfiot
chapters ecording to the following outlineChapter2 provides additional background
about Bamana phonology and tonolo@hapter3 discusgestwo processes of reduction

in Colloquial Bamananamely Vowel Syncope and Velar Consonant Deletam)
provides an optimality theoretic characterization of thei@hapter 4 cosiders the
interaction of Vowel Syncope and Velar Consonant Deletion in more morphologically
complex words, such as nominal and verbal compounds and other polymorphemic
derivatives Chapter 5 provides a formalization of reduction in the longer, more
morphdogically complex words discussed in Chapter 4 by appealing to an optimality
theoretic account of minimization utilizing Harmonic Grammistotivation for the
proposal of footing, and therefore meal structure, in Bamana gesentedn Chapter 6
Chapte 7 presents data on the tonal results of minimization and discusses the ways in
which structures and processsdive on boththe segmental and autosegmental levels
interact withone anotherChapter8 closes with discussiasf implications fordescriptive

and theoretical linguisticthat arise from this thesis and potential directions for future

research
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The core of the thesis begins in Cha@®ewith discussion of the processes of
reduction contributing to the overall drive towards minim@atin Colloquial Bamana,
namelyVowel Syncope and Velar Consonant Deletibnthis chapter,itese processes
are presentedn reference tavords withtwo and hree syllablesas well as in a limited
number of monomorplemic words with ahigher number of syhbles This chapter
illustrates that one type of reduction in Colloquial Bamana is achieved via Vowel
Syncope Data show that this phonological process targets [+hi] vowels preferentially,
but, in the absnce of available or eligible-hi] vowel deletiontargets, the process can
also syncopate-iii] vowds. In addition to wordsn which Vowel Syncope deletes either
a [+hi] or [-hi] vowel, instances are illustrated where competition between the drive
towards minimization via constraints on the number dabi¢ peaks permitted inveord
alongside those militating against marked syllable shapes, particular consonant sequences
in syllable margins, and perssible consonantonsonant syllable contact sequences,
have the ability toblock the application of VoweSyncope in favor of a Colloquial
Bamana output that is identical to its correspondent in Standard Bafsmahapter
then discusses the analogous processvVefar Consonant Deletion whichargets
intervocalic velar consonants flanked iolentical vowels of any heighSimilar to Vowel
Syncope, the regular application and limitations on Velar Consonant Deletion are
detailed Furthermore, instances are illustratéd which variation in grammatical
Colloquial Bamana outputs are attestedviords of specific types whethe single word
contains structures targeted for deletion by both processes.

Chapter4 characterizeshe finer details of Vowel Syncope and Velar Consonant

Deletion and their relationship to one another tegting their appli@bility and
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restrictions on their interaction in longer wor@ven the morphological characteristics
of Bamana, the application of these processes is probed in noamaalverbal
compounds and imther morphologically complexords longer than three swbles
These words afforene the opportunity to placeegments targeted for deletion either
within the same or different domadarf application, as well as in different positions in the
prosodic word (i.e. in any morphemic position: initially, medially, forally). This
chapter highlights several important observations, among them the preferential
application of Velar Consonant Deletion ansubset ofvords where the two processes
interact, the restriction of minimization via either process to a singlér@cewithin a
prosodicdomain(except in two uniquénstancs), and the harmonic choice of a deletion
target in words of differemhorphophonologicatomposition.

The harmonic choice of a single deletion target within a given domain is
formalized in Clapter 5 by appealing to an optimality theoretic account of segmental
reduction utilizing the framework of Harmonic Gramma.g( Albright, Magri &
Michaels in pressFarrisTrimble 2008;Smolensky & Legendre 200&nd references
therein. It is shown thatwithin a given morphophonological leyéhe choice of a single
instance of deletion, even in the face of multiple permissible deletion targets strong
drive towards minimizationis most oftenthe optimal outcomén Colloquial Bamana
This outcomeliustrates that the language actsatmid multiple violations of egmental
faithfulness within thisdomain. It isalsoillustrated in this chagt that the violation of
higher weightconstraints on segmental markedness is a harmonically favored choice in
comparison to assesgi multiple violations of loweweight constraints againgyllable

complexity The chapter broaches that Colloquial Bamana represemts-tzarmonically
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completegrammar whosattestecoutcomes ar@redictedneither by standard Optirtigy

Theory nor by standard Harmonic i@mmar Thus, it is proposed thaguperlinear

combinationsof constrains must be usedo capture certairfailed minimizations
observedn the language.

Drawing from the interaction of Vowel Syncope and Velar Consonant Deletion,
as well as other features and processes found in Bamana, CBapteposes that
metrical or rhythmic structure in the form of disyllabic feet are present in the language
Evidencein support of this proposal is drawn from instances where Vowel Syncope and
Velar Consonant Deletion fail to appBs otherwisepredicted Data reveal that this
failure of application is systematic and predictable based upon the position of the
intended eéletion target within the wordSpecifically, it is illustrated thatvelar
Consonant Deletion fails to act orv@lar consonartarget located outside of a minimally
disyllabic domain of application or otherwise across a domain boundary (or a morpheme
bourdary, for that matter)lt is also shown thatvvowel Syncopeexhibits several
interesting characteristics that can be attributed to its need to reference this same
disyllabic domain for its proper applicatioAmong these characteristics are the ability
for Vowel Syncope and Velar Consonant Deletion to compete for a deletion target when
both targets are located within a single domain, but the strict choice of Velar Consonant
Deletion when targets are located inaagnt domainsFurthermore, it is showihat
Vowel Syncope has the ability to yield variable outputs when its deletion targets are
identical vowels located within the sandomain When identical targets are located in
adjacent domains, variation is not permitt@dher restrictions on the ability temove

particular norpreferred vowels when the deletion of a preferred vowel is blocked are
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also discussedOverall, it is proposed that the bounds and restrictions placed on the
distribution of particular complex syllables within this domain allow omeléfine it
properly as a lefheaded prosodic foot.

Chapter7 provides adescription of Colloquial Bamana tone ashetailsthe tonal
results of minimization from theresumed Standard Bamana haBecausea specific
unified analysis of Bamana tone hast emergedn the literaturethetonal contours that
result fromminimization provide an opportunity to shed new light on controversial and
often conflicting ideas on this subjedflore specifically, this chapter presents newly
elicited data from severapeakers of Colloquial Bamanhat detailthe types of tonal
contours permitted to emerge as a result of the manifestation of two phonological
processes of minimizationThese data reveal thatlespite the increased number of
complex syllable types founsoh Colloquial Bamanathe tonal contours found in this
language variety are simplified in comparison to those reported in the litei@tuther
Bamana varietieCertain wellknown tonal processes suchadfaissementabaissement
and tonal compactnessowever, are still found to be actirethe nonstandard variety
Moreover, these dateonfirm the hypothesis that increased syllable complexity in this
language variety is not accompanied by a corresponding increase in tonal complexity.

The thesiscloses in Chapter 8 with a discussion of various applied, descriptive,
and theoretical applications that can be drawn from the data and analyses presented here
for Colloquial BamanaAmong these points of discussion are future directions for
research, inciding the expansion of data collectiaa other neighboring, or even
distantlyrelated relatives of Bamana within the Mande fanitlys proposed that similar

research can also be expanded outside of Mande to other West African languages for
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which metical and prosodic structure hal@ng been ignoredrhe chapter touches upon
some of the opeended questions that are not possible to answer about Colloquial
Bamana at the present time, for example the predicted solidification of free variants, the
possibilty of predictable trajectories ominimization within and across the Mande
subfamily, and the eventual emergence of a stress or accent system in Bahwana
chapter alsospeculates upon topics such esnstraint superlinearity (introduced in
Chapter 5) andonoexodus, as well as on topics that explore therfaces between
phonology, morpblogy, and syntax, like the link between foot, morpheme, and prosodic
word headedness, and phrase level morphotonokigy discussed are the possibilities

for a resolubn to the longstanding tonal controversies found in the Bamana literature, as
well as for a detailed phonetic characterization of Bamana vowels and their ability to

attract prominence.
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CHAPTER?2

SURVEY OFBAMANA PHONOLOGY AND TONE

2.1lIntroduction
The vast majority of published work on Bamana phonology has focused on its system of
lexical and grammatical tonén the works on this subject, scholars have focused largely
on defining thd a n g utangtie andg tonemimventories, as well as the types of tonal
interactions possible in the languade has often been the case, however, that these
discussions are framed against the backdrop of analogous processes underway in other
closely related or better understood laages of the family (e.g. Mende and Kita
Malinké), as well as against other attested tonal inventories and/or tonal melody schemas
Attempts at a comprehensive tonological description of Bamana and its related varieties
have been offered throughout the ngedée.g. Creissels 1992; Diarra 1976; Dumestre
1987), however few works have considered, in detail, the segmental phonology of the
language independent of the tonal phenomena at play

The short first chapterSons et tonsp f Dumestreds 003 mpr e hce
Grammaire fondamentale du bambastands as a testament to the minimal attention
afforded to the segmental phonological characteristics of the langGagee wel
understoodhlternations are discussed, for example that noted between [d] ~ [I] and [g]
[g"] in certain dialectsAlso included is commentary on varying degrees of intervocalic
velar lenition, as well as on other minor phenomena, for example the distribution of nasal
vowels versus nasalized vowels and palatization resulting from histghcvbivel loss

Of interest for this thesis, Dumestre mentions variable vowel loss in certain conditions
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but states that the process is not systematic, i.e. vowel loss is not always predictable and

is not found in all words of a given shagée instancesfovowel loss that Dumestre
describes involve the syncopation of a high or mid vowel in the first or second syllable of

a word, resulting in the creation of a CCV syllabFhis limited and unsystematic
emergence of syllable complexity reported for Standgachana may well represent a
precursor to the more widespread and predictable process of Vowel Syncope described in
detail in this thesis for Colloquial Bamanh discuss these and several additional
segmental characteristics of Bamana, particularly it®nplogical inventory and
permissible syllable typan §2.2.

2.2 Segmental phonology

Bamana, and other related Mande languages, are known to have a variety of individually
unique but comparatively similar consonantal, vocalic, and syllabic inventories

Cow tenay (1974) and Dumestre (1984) di scus
Bamako Bamana and other nearby O6rural 6 var
Ségou (the historic capital of the Bamana Empire), and point out that the phonological
subtleties of these varieties often necessitate remarkably different an&lysssels

(1992) and Creissels & Grégoire (1993) point out similar differences het®tedard

Bamana and its cousMalinké.

Because this thesis takes as its primary focasgases and other phenomena that
reference the syllabic structure of the language, the discussion here is similarly framed to
highlight the characteristics of ths | angu
widely agreed upon that théasdard, nomative, or more historically and phonologically

conservative varieties of Bamana have a maximal syllable shape of CV (consonant +
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vowel). In addition to syllables of this shape, V (voveglly) syllables are found in word
initial position in some particleand are common, also wemndtially, in loanwords
borrowed from languages like French and Arabic, among otNersasalonly) syllables

are found in a similar distribution (i.e. wenditially) in interjections (e.gn b &dn s

the responses used gneeting exchanges by males and females, respectively) and in the
first person singular pronoulNCV syllables in which the nasal and consonant are
pronounced as a unit segment or cluster are found-indrally in words exhibiting
vestiges of a historitawoun class system (e.0.g - d e wkskn 6 s c o r Ps 20in1Gi, n
Opr over b é-internally éh cestaimr abmpounds and phrasal constructiGvaN
syllables often result fronthe phonetic emergence of a nasal consonant following a
phonemic nasal voweaVvhen it precedes a CV syllable with an obstruent omhsetord

final positions, however, nasal consonants are not permitted, and thus final CVN
syllables are not found in Bamar@CV syllables have also been reported to emerge in
Standard Bamana, in can instances, as a resultapphonetic effect of high vowel loss

in fast speech (e.gnitil¢A init 6BBood morni ngd) .

In normative varieties of Bamana, consonantal segments are contrastive in most
instances, with the exception of [r] and [l] whihey are found initially in certain suffixes
(Houis 1970) [r], in particular, has a limited distribution and alternates with [I] or [n]
(e.g. inTra, the suffix marking the past tense of intransitive verbs), while [I] alternates
only with [n] in thesenstances (e.g. iflen, the suffix marking the past particip/@he
initial consonants of such affixes are arguably underspecified to some extent, perhaps
only being specified underlyingly for place of articulation, and are therefore subject to

processesf manner assimilation in the relevant triggering environmgntand [d], for
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that matter) is otherwise contrastive in both witlal and intervocalic positions, and
[r] contrasts (notably with [I], e.kkrK6o me ani kK6 s hed nualicalyini nt er v
native Bamana words, as well as wanifially, in a number of loanwords (e.g. ® n
6grape6, borrowsid. from the French

Contrasts and consonant distribution in wontial and intervocalic positions are
similar (but not identical) irColloquial Bamana in comparison to the Standard form of
the language described abovEne main surface characteristic differentiating these
varieties is the complex CCV and CVC syllables permitted in the Colloquial vartety
emergence of complex syll@s in a CentraBouthwestern Mande language like
Colloquial Bamana has not yet been explored in detail elsewhkrenetsova Z007)
describes an analogous asdemingly similar emergence of syllabic complexity in
Gouro, a Southeastern Mande language, while Vydrine (2002) mentions several other
Southeastern Mande languages permitting complex syllables, e.g. Soso, Tura, and Dan
Furthermore, what is known abotietmore distant Eastern Mande languages (e.g. Busa,
Samo, and B&s) suggests that they too permit complex syllable shapes.

The creation ofspecific types of CCV and CVC syllables Colloquial Bamana
hasbeen driven in large part by the phonotacticsyible margins and permissibilities
of syllable contact in the languagdore specifically, one observes that CCV syllables
can emerge in Colloquial Bamana only when the second member of the resultant
branching onset is a sonorant conson@milarly, the only CVC syllables permitted are
those with a singleton sonorant codde second member of a branching onset and a

singleton coda, known as J\positions in the Split Margin Approach to the syllable

! Colloquial Bamana ibelieved to belerived froma more phonologicallgonservativemaximal CV
syllablevariety of Bamana, which is wethown as &entralSouthwestern Mande languag@ssume
thereforethat Colloguial Bamana is a member of the same branch of thiausilly.
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(Baertsch 2002), are both limited to including onlyljand nasal consonants. Further
specifics regarding the emergence of complex syllables in Colloquial Bamana are
detailed in Chapter.3
2.2.1 Vowel contrasts
Overall, the basic vocalic phonology of Bamana is regular;coomplex, and many
similarities ae found in a comparison of the Colloquial and Standard vari@ssana is
known historically to have an underlying contrast in vowel length, although this contrast
is found only in the initial syllable of monomorphemic worlsr example, vowel length
is contrastive in one syllable words, such as those in (1), as well as in the first syllable of
words with more than one syllable, such as those in (2)

1)

[bB O6river o6 [bg8 &édmot her

(@)}

[f] o6father [f]18 o6insanit

(2)

bara 6 cal aba baara owor ko
foo 6t own s fomw 6ragbd
koro 6s mal | kooro 6t o howl 6
seri  0gruel 6 seere Owi t nesso

sur 6short 6 suuru 0to pour frr
Note tha monosyllabic words thatontrast only in the length of their vowels,
such as those in (1), are not always captured in the standard orthography of the language,
hence the addition of phonetic bracke@reissels (1992) and Creissels & Grégoire

(1993) raise the point that contriast vowel length may be lost in the speech of some
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individuals but fully present and stable in the speech of otBeesssels further suggests

that two concurrent systems are found in the langudgdrine (1999), on the other

hand, marks the long vowetd Bamana and makes use of the conventions proposed for

the NOKko orthography devel-Oyee2005dMileisul ey ma
not the intent to enter into a discussion of orthographical conventions here, it should be
recognized, noetheless,hat some, if nothe majority ofBamanaspeakers differentiate

between short, g, and derived long vowels their speechlt is assumd, therefore,

that contrastive vowel length is a historical and perhaps conservative characteristic of the
languageThe conventions wutilized in the NOKo or

are illustrated below in (3) and (4)

3)
Short (Brisk) Long (Ordinary) Derived Long
Htone ba o6riF ba 6mot Ilf baadnushd [1;
L-tone ba 6f alf ba 6goalf bakaA baadoisond I

(4)
Short (Brisk) Long (Ordinary) Derived Long

Htone f a 6t ol fa O6fr yild fakah faadargepotd I

Ltone fa 6fald fa oOcr a;if fakaA faadokilld ¥

In addition to the contrast in vowdéngth mentioned above, Bamana also
contrasts oral versus nasal vowels, as evidenced from the minimal pairs Naga)
vowels have no apparent restrictions on their distribution in Bamana words (Vydrine
2004) and often result in the phonetic emergeri@@rasal consonant when they precede

a stop (Creissels & Grégoire 1993).
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(5)

bg§ oOriver ¢bdf 6endd (n.
fy oOwith?o fL'IZ! 6t hingé
s® O6to ar rsdf 6footd
s¥a Oeveni rsdl 6fasto (n

2.2.2 Vowel hiatus and elision
One particular segmentagdrocess that has been discussed in detail in the Bamana
literature (e.g. Creissels 1978, 1988, 1992) is elision resulting from vowel hiatus. It is
clear that Bamana does not permit vowels in hjand thus, diphthongs are not found in
the languageEvidence for this is drawn from several observatiddscause CV syllables
are the most common syllable shape found in Bamana, and since many of the pronouns
and particles of the language ardniial, there exist notable instances in which vowels
have the p@ntial to come into contact witone anothein instances of potential hiatus,
the impermissible sequence is resolved via vowel elisibrs process occurs in such a
way that it results in the retention of the second vowel of the sequence (M. Diallo 2003
2004), as illustrated in the representative forms in (6), drawn from Creissels (1992).
(6)
a. m¥%“s 8 y® [m¥“s8 JyoMusa gr ece
b. k® 2 d8§ [kd63% d§ o6Lay your ¢
An additional piece of evidence illustrating timpermissibility of hiatus and
diphthongs is drawn from the output of Velar Consonant Deletf@mtar Consonant
Deletion is a phonological process that actively removes velar consonants flanked by

identical vowels The key observation here is thiie process only occurs igpecific
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instan@s when itan result irthe creation o& derived long vowelf the velar consonant

were flanked by vowels of different types, its removal would lead to the generation of a
diphthong via derived hiatu§he impermisibility of such a sequence precludedar
deletion in these instancekhis further leads to the assumption that hiatus resolution is a
process that is active across word boundaries but one that fails to apply word internally.
2.2.3 Consonant homoresonare

Brief comment is warranted on the subject of consonant homoresonance, a type of
consonant harmony that has been reported in other Mande langlagesiages
exhibiting consonant homoresonance, particularly those in the Southern Mande branch of
the subfamily (separable from the Western Branch), have been analyzed as having
segmental domains callegllabemesa unit described elsewhere (e.g. Kuznetsova 2007;
Le Saout 1979; Vydrine 2002, 2004) as a type of feafaatl Within this domain, it has

been sbwn that the charactetiss and distribution of domaimternal consonants,
particularly liquids and nasals, are condigd by the nature of the domainitial
consonantWhile this feature may be common in variddande languages (e.g. Vydrine
2004) andn certain othetanguages across West Africa (e.g. Bearth 1992), Southwestern
Mande languages like Bamana behave much differently in this regard in comparison to
their Mande cousinsThe absence of consonant homoresonance in Bamana can be
illustrated ina comparison of words beginning with the same initial consonant but
containing woreinternal consonants believed otherwise to participate in consonant

homoresonancdllustrative examples follow in (7).

2 Dumestre (1987) presents data suggestingegree of statistical correlation between winitial
consonant, wordhternal consonant, and tone assignmeriD@ugoukona Baana.His findings, however,
appear to represetendencies in the language, rather than absolbt@sfurther discussion the relationship
between segmental structure and tonal association, see Chapter 7.
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(7)

b8da oO6river babg8r a owor ko

b8l a 6xyl ophonb8na 6exterior of
2.3. Lexical vs. grammatical tone
Because the literature on Bamana tone is more widespread and detailed, it has served as a
starting point for formulating the questions and concetasdingat the core of this
thesis The various reports on Bamana tonal phenomena have fueled exploration into the
ways in which segmental and tonal properties of this language function both
independently and interactivellley tonal concepts reported in the literature are outlined
below.
2.3.1 Lexical tone
It is beyond a doubt that Bamana is a language in which tone is implicated in both lexical
and grammatical specificatioBamana is replete with tonal minimal pairs (as in 8) and
thus has been described classically as a lexiced tanguage by some scholars (e.g.
Courtenay 1974; Creissels 1978, 1988)exical tone language is one in which the tone
or tonal melody of a lexical item signals a lexical contrast.

(8)

ddi 6dayo ddf o6to en

bl 6to f bdfg O6to re

cyy Obet wcl 6mano

k- oO6to sk 60t o wa

5

Other scholars have proposed that the restricted number of tonal schema found in
the | anguage cause it to appear more |ike

27



(Woo 1969) Indeed, such questionsegarding the underlying tonal inventory,
permissible tonal melodies, processes of tone assignment, and attested tonal interactions
have stood at the center of debates on Bamana tone for deDadesngstanding issue

has been the search for tonal anadyieat can account for the characteristics of the

| a n g unairpoha schemasrhe tonal contours of these minor schenmaported to

be lexically assigned to approximateyn percentof Bamana words, often stand at
theoretical and analytical odds witthat has been proposed for the association of the
remainingmajor tonal schemas of the language.

Courtenay (1974) was the first published work to attempt a comprehensive
characterization of Bamana tor@ourtenay arrives at the general conclusion shhayed
others that nearly 90% of Bamana words have H or LH melodies in some instantiation,
depending on their number of syllabléSourtenay takes to task the autosegmental
analysis of Maninka (and some aspects of Bamana) tone offered by Lebeh) (1873
sugeesting that Leben arrived at his conclusions about tone in these languages based
upon a limited set of dataRather than adopting an autosegmental view of tone
association in which a restricted number of tonal melodies are mapped onto words via
tone assigment followed by spreading or contouring if appropriate, Courtenay argues
that tones are instead assigned underlyingly to each v@verall, Courtenay (1974)
proposes tone patterns for Bamana words ranging from one to six syllables in length, as
well as for compounds. The patterns she offers are in support of her theoretical
inclination toward a process of tonal assimilation, rather than a process of dissimilation
favored by others (e.g. Bird 1966; Creissels 1978; Diarra 19M debate is outlined

further in 82.3.3 Given her inclination toward assimilation, the major contribution of
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Courtenayodos proposal i's the reanalysis of
thereby awiding the necessity to posihat a seemingly unfavorable process of
dissimlation (e.g. Hyman 2007; Hyman & Schuh 19%lactive in the language

Another comprehensive proposal of Bamana tonal schemas, although one
differing somewhat from that proposed by Courtenay (1974), is laid forth in Dumestre
(1987) Dumestre divides Baama words based upon what he definesia®r andminor
tonal schemasAs they have been described in his work and elsewhere in the literature,
the major tonal schemas comprise approximately 90% of Bamana words, while the words
associated with minaonal schemas make up the remaining percentagecording to
Dumestre, words with one or two syllables are assigned one of two possible tonal
contours, namely L or H, although L words may surface as LH in certain instances
Dumestre further illustrates that vds with one or the other of these tonal schemas
behave in identical ways in a variety of tonal environments, a fact that we return to
below. Bird (1966, 1968) arrived at a similar conclusion, in presenting words as either H
or L, attributing the derivatio of additional complexities in the overall tonal contour of
the word to other processé&ird does not, howeveconsiderthe tonal contours of words
longer than two syllables.

For Dumestre, three syllable words following the major tonal schemas al&r sim
but not identical to shorter words in that they can be assigned one of three possible tonal
contours, namely HHH, LHH, or LLHWords containing more than three syllables,

however, are most often compuils or other polymorphemic derivativasd thus fdow

% Dwyer (1976) suggested that the minor tonal sw®are recent developments in the language that have

diverged from the other two (i.e. H and L(H)) main tonal classes. This is a curious supposition given the

types of words typically associated with many them
“Birdoés proposal of two |l exical tone classes foll ows
Rowlands (1959) for Maninka varietiesdo not, howevergonsiderthese earlier worksloselyin

comparison to others on Bamama the focus of this thaesis on Bamana itself.
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a remarkably different process of tone assignment that has come to be known in the
Bamana tonal literature as tonal compactnesmpacité tonale o r t-¢ompound o u n
ruled (e.g. Courtenay 1974, Creissedll;s 1978
Leben 1973a)Polymorphemic derivativegxhibiting tonal compactness surface with
either an all H melody (if the first syllable of the first morpheme of the word is H) or with
an overall LH melody (if the first syllable of the first morpheme of thedwsi). Tonal
compactness is introduc@dmore detail in §2.4.3.

The tonal analysis offered by Rialland & Badjimé (1989) is more closely aligned
with Courtenay (1974) in favoring assimilation, rather than dissimilation, but offers a
different interpretaon of the attested tonal melodies in the languBg@land & Badjimé
concur that wordinal H tones are underlyingly specified, rather than being the result of
some phonological or phonetic proce$tey do not, however, agree with Courtenay
(1974) thatthe underlying tonal schemas of the language actually contain these final H
tones Rather, Rialland & Badjimé argue that these H tones are separate (and seemingly
abstract) phonological entities left unassociated to a vowel in the underlying
representatio. They posit that these H tones float at the right edge of Bamana lexemes,
although importantly in a stratum closer to the lexeme itself tharfloating L definite
markeri an element also found, when specified, at the right edge of a lexeme (e.g. Bird
1966) These H tones then either associate or spread depending upon their particular
environment, thereby resulting in the attested surface contdues key difference,
therefore, between Courtenay (1974) and Rialland & Badjimé (1989), is the argument of

the former that all tones are associated to vowels underlyingly, whereas the latter authors
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propose simplified schemas that invoke spreading atwh daut de liaisonTheir ton
haut de liaisoranalysis is discussed further in §2.5.1.

Citing examples fronBailleul (1976/1977), Dumestre (1987) discusses the rarity
and irregularities of the minor tonal schemas in considerable detail by juxtaposing the
variable pronunciation of words identified with these oon$ in two Bamana dialects
Dumestreexplains thathe two major tonal schemas (i.e. H and LH, for him) are easily
classifiable, but that ttbuslesrautreoaontosisHe e mas f
reports that variation in these schemas exists not only between dialects (as one might
expect) but als within the productions of a single speakeée notes, however, that even
within instances of variation, the tone of the initralwel of the word is consisteintan
interesting point teeference fotater discussion

One should keep in mind that acoting for the Bamana minor tonal schema,
their intrinsic variability, and the overall tonal variability reported in the literature on
Bamana have been sources of contention among scholars. As Creissels (1992) points out,
scholars have tended to overlooke tlsociolinguistic complexities that have likely
contributed to the variation found in Bamana variefgsiwing from this point, it should
be made clear that many of the works on Bamana tone, in particular, have reported data
collected from speakers haijnfrom vastly different geographic locations, although
many report their findings under the prete
language. This, however, has been far less productive than characterizing the unique
properties of a dialectrovariety from a particular region or city with the intent of later

crossvarietal comparisarThis is precisely the intent of the current thesis, i.e. to describe

Creissels (1992), however, dismisses the idea that
itself.
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the characteristics of an emergent +staindard variety of Bamana informed by what has
beenproposed thus far in the literature, with a later goal of addressing the implications it
has for other analyses of related varieties.

2.3.2 Grammatical tone

Bird (1966), influenced heavily by Welmers (1949) and Maninka tone, was among the
first to offer acharacterization of the floating tone definite marker found #he right

edge of Bamana nour{sr more appropriately noun phraseld)s analysis opened the

door to an array of studies aiming to detail the tonal interactions at play in this language
and ts constituent varieties that result from the presence of this tonal morplmethe
years since Birdodés first contribution to t
this morpheme has been both a unifying and divisive factor in the stiggnadina tone
Attested phenomena related to this morpheme have served as a testing ground for
analyses of other processes, given that it is one of the few facts about the language that
has been widely corroborated in the literatlriee ways in which the dlating L definite

marker manifests itself and/or triggers other tonal phenomena in the language remain a
subject of debate.

Bird (1966, 1968) described the abstract floating L definite marker by providing
motivation for its presence in its ability to tggr downstep of adjacent (rightward) H
tonesBi rd described the grammati cal functi on
versuspéaonhico, terminology which others (
1988; Spears 1968) have since reinterpreted 0definited. (9agr sus
illustrates a phrase in which thetane definite marker is absent this phrase, in the

absence of a floating L tone, the H tone associated to the adjacent present tense/aspect
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markerby is unaffected(9b), hove v e r represents the oO0defini
which the effect of the floating L tone can be seen in its ability to trigger downstep of the
H tone of the present tense/aspect marRetails concerning Bamana tone assignment,
particularly the toal alternations seen on the final syllableo¥2s6av 0 ma n éb)dren ( 9 a
discussed further in §2.3.3.

9)

a. [m¥%syy 'bn 6 A woman i s
b. [m¥%sbyy In 6 The woman i

While the presence of a definite marker is vatested inBamana, given our
ability to witness its presence via its triggering adjacent H tone downstep, the marking of
indefiniteness (if it is marked at all) is less cldammestre (1984, 1987) suggests that the
manifestation of definite versus indefinite markings different consequences, even in
closely related Mande varieties, e.g. Bamako Bamana versus Ségou BBuaestre
maintains that, while a floating H tone complement to the floating L definite marker may
be absent from urban varieties of Bamana, sarad varieties may still have a floating H
indefinite morphemel nd e e d, Bird (4pPpé8)fiposhitghat éime n
dialect of Bamana reported in his reseafw later works, however, have discussed this
characteristic in any detail

Dwy r9yssuggests an alternative view in v
mar ker i s aslowdose viovgek suflixffoursd elsewhere in Western Mande
and that the indefinite is marked (once again, as elsewhere in Western Mande) by the

absene of this suffix.
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An intriguing observation about the floating L tone definite marker, as mentioned
by Creissels (1978, 1992) and Dunneg1987), is that it ipostposed to the right edge of
the entire noun phrase, rather than more locally to the rage ef the head noun of the

phraseConsider the illustrative sentences in (10) drawn from Creissels (1992).

(10)
a. [f Yay\Bylr s® 8§ DbP 0Anot her Ful ani
Fulani other arriveéPst today
b. [f Yul\Byly's ®r]§8 b2 6The other Ful a

c. *[f Yul'Bskys ®r]§8 b2

In (10a), there is no tonal modulatiom the indefinite phrase, given that no
floating L definite is specified in the sentent®e find, rowever, in a comparison of
(10bg) that the attested sentence in (10b) is one in which the floating L definite marker
triggers downstep of the H tone of the intransitive past tensesv@rth@reby implying
that the entire noun phrase is marked for its definiter{@6s), in which he floating L
definite marker would be posited on the right edge of the mouil &hdk would trigger
downstep of the H tone on the adjacent adjectiyey, is unattested as per Creissels
(1992).

Given the structure of the Bamana noun phrase, i.e. a head noun followed by any
number of descriptive adjectives, such morphemic postpositioning suggests either long
distance movement or that the definite marker is a morphosyntactic @ngtya clitic)
associated with the noun phrase, rather than strictly a morphemic entity associated with a
particular lexical itemThe details of this phenomenon and its implications for the proper

characterization of Bamana phrasal tonology have not yet been fullyresptanust be
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noted however, that having the ability to remove this floating tone from a position
adjacent to a lexical item to the end of the noun phrase has the potential to provide
greater insight into the underlying (i.e. nderived) tonal specificeon of a given noun

This is a particularly useful property that could come into play in testing analyses that
rely heavily on the interaction of the floating L tone definite marker with tones associated
to adjacent vowels, for example that of Rialland&djimé (1989), as discussed briefly

in 82.5.1.

The general agreement about the characteristics of the Bamana floating L tone
definite marker coupled with the general disagreement about the best way to represent the
inventory of underlying tonal contoursr melodies in the language, as well as their
permissible surface manifestations, has provided fuel for discussion and debate over
many yearsProposals aiming to provide a unified analysis of Bamana tone have resulted
most identifiably from varying thecdtieal persuasions driving the research of Bamana
scholars and other Mandeists, and also perhaps due to empirical issues, among them
limited corpora, dialectal differences, and a lack of instrumental verification of results.

The most persistent debate, amik that has been discussed to some extent by
Dumestre (1984) and Creissels (1992) in regards to published work available until those
points in time, is between those scholars favoring assimilation versus dissimilation
analyses of Bamana tariehis debatean be further dissected, if one considers separately
those scholars promoting a strict dissimilation analysis alongside those favoring a tone
polarization analysis (e.g. Dwyer 197@umestre (1984) includes these two camps

under the | argermheatdiagdof o0d
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2.3.3 Dissimilation versusAssimilation

Section 2.3.1 introduced major and minor tonal schemas in Bamana and the fact that
scholars have proposed different underlying representations of these schemas based upon
the particular theoretical derpinnings they supportMore specifically, the debate
between assimilation and dissimilation arose as a direct result of the need to account for
the presence of surface alternations between LH and LL tonal contours in the language
For dissimilationistssurface LH contours are considered to be underlyingly LL, while

for assimilationists, these contours are considered to be a faithful surface mapping from
their LH underlying representations with LL being the result of rightward L tone
spreading in certaioontexts.

Dissimilationists, among them Bird (1966, 1977), Diarra (1976), and Creissels
(1978), have argued that Bamana words are underlyingly either H or L, and upon the
juxtaposition of two L melody words, a process of dissimilation triggers the keftwa
change of LA H tone, thereby yielding a LH contouk clear example of this proposal is
found in a comparison of (143.

(11)

a. [b"1§g d, 6l't is a xyl
b. [b" " t 0lt is not a

I n a dissimilation analysis, oné WwWaul d
is associated underlyingly to a L tone which, when unimpeded, spreads rightward to the
edge of the wordWe find such an instance in (11b) where the L tone noun is adfacent
the H tone negative tense/aspect marBscause the adjacent H does not hinder the

expression of the L on both vowels of the noun, no effect is. Sdenview of (11a)
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would be that the juxtaposition of L tones in adjacent words is disallowed, tleerefor
triggering a dissimilation of 14 H, and generating the attested LH contoubon. §

Those in the assimilationist camp, among them Courtenay (1974) and Rialland &
Badjimé (1989 would view the situation in a much different light an assimilation
analysis of the above sentence, it would be proposed that LH is a permissible underlying
tonal contour in the language (as in }l#ereby precluding the dissimilatiaf an
impermissible LL sequencén instances like (11b), however, it would be proposed
the resultant LL sequence bn” s due to rightward #one spread, with subsequent H
delinking and absorption.

How is it, then, that two such distinctly different yet seemingly plausible options
exist but are so strongly debated? The answehisoquestion lies in crodmguistic
universalities (or better yet, strong tendencies) of tonal phonolggije a dissimilation
analysis may appear to be an attractive option, the assimilationist viewpoint developed in
the light of discussion concernirtige naturalness of particular tonal processes, as found
in Hyman & Schuh (1974) and later revisited and reiterated in Hyman (200these
two works, processes of tonal dissimilation are described as either natural synchronic
tone rules (Hyman & Schul®Z4) or morphophonemic tone rules (Hyman 200vpoth
instances, the authors discuss that tone dissimilation, -lengssstically, is not
considered to be a phonetically natural diachronic process of sound chdrege
propose, alternatively, that theogess disobeys the typical trend of tondtigruced
changes by increasing, rather than decreas

(as assimilation or simplification would do). These works further suggest that true

®To an extent, Leben (19@Bcan be included in the assimilationist group, althathigparticularwork
only minimally reference BamanaThe position adopted by Dumestre (e.g. 1984, 1987) is less clear, as he
proposes three tonal classes (H/L1/L2), thereby splitting L words into separate classes of L and LH.
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instances of dissimilation arenorphologicallytriggered or are otherwise due to the
effects of a historically present H tone (cf. Hyman 19T8)s provides an obvious segue
to | ater analyses, for exampl e tdihautdeand &
liaison in Bamana As we discuss below, while their analysis may be attractive and
elegantly presented, certain surface tonal contours described in their work (upon which
their analysis so explicitly relies) have not been otherwise corroborated in other literature
on the languageé.

Assimilation, on both the segmental and tonal lgvetosslinguistically and
historically, is considered to be a natuthachronic process of sound chang8uch
processes have the net effect of smoothing the overall tonal contour of the word as well
asthephrasd hi s concept, appropriately dubbed t
explicated further in Hyman (197.8yhe argument for naturalness tohal assimilation
andparallel support for assimilation on the segmental level have led some sabatay
away from dissimilation analyses.
2.3.4 Tone polarization
An alternative proposal in favor of tone polarization comes from Dwyer (189v6)der
to understand the key difference between
favoring analysesyne must first consider the basic definitions of these similar but unique

processesAs we saw above, in cases of true tonal dissimilation, it is posited that a tone is

" Mountford (1983) contributes to the dissimilation versus assimilation debate by proposing that what has
typically been considered to beA. H dissimilation (or otherwise an underlying LH melody) is actually

the result of a phonetic manifestation of a general process of raising affecting both H and L tones across a
morpheme boundary before an adjacent L tone. Such an analysis suggestd {#§t¢batour of a word

like mY¥2 ds-incorrect and better characterized as a L followed by a Raised L tone. The implications that
this analysis has for the overall conception of the Bamana tonal inventory and tonal processes have yet to
be entertained ithe literature. Furthermore, it is interesting to note in comparison that while Hyman &
Schuh (1974) consider leraising to be a natural diachronic tonal process, they do not describe it as
predicted to occur before L tones, but rather beforelntomes
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present, by one means or another, before dissimilation odttive tone is placechithe
triggering environment, *LL in the Bamana cases considered thus far, dissimilation
resolves this impermissible sequence by altering one or the otheAtoimethe proposed
dissimilation analyses of Bamana, we find *BL LH.

In instances of tone parization, however, the situation is quite differdfdr tone
polarization to occur, a potential tone bearing unit must be underspecified for (and
therefore not be associated with) a tofkis potential tone bearing unit will therefore
exhibittonal alernations depending on its environmevbre specifically, in the case of
Bamana, the unspecified tone bearing unit would exhibit its H tone variant before an
adjacent L, while its L tone variant would occur before an adjacent H or.pHuise
analysis, one again, appears attractive, however tone polarity has also generated some
controversy among tonal phonologigtiyman & Schuh (1974) cite tone polarization as
another example of a synchronic manifestation of a historical process (much like
dissimilation) such as segment or syllable lo€ghers, however, have offered support
for tone polarization analyses, among them Cabhill (2004) and Newman (19%5)m,
dissimilation and tone polarization are clearly separable processes.

Dwyer 6s key evidence in favor of a tone
observation that the tonal character of the final vowel of lexemes, as well as the final
morphemic constituent of compounds, is independent of the tonal specification of the
first vowel of the word or compound, respectivelyne tone that this unit carries is
dependent only on the tone associated to a following adjacent.vbwgeér cites this

phenomenon as an argument for underspecification and therefore for tone polarization.
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2.3.5 Summary

Section 2.3 has illustrated that two d&éscho
those supporting an analysis of dissimilation and those supporting an analysis of
assimilation Dwy er 0 s (1976) proposal o $idered can e p o
dissimilation approach (Dumestre 198#he literature surveyed thus far that has debated

even the most basics components of Bamana tone, specifically its tonemic and tonetic
inventories and the processes involved in generating the latter, spenod of several
decadesWhile it is not to be implied that Dumestre does not have a preferred analysis of

his own (certainly he must), his 2003 Bamana grammar is vague on this subject (perhaps
purposefully) It is beyond a doubt, therefore, that dismgnents between Bamana
scholars on this subject still stand.

While this thesis does not attempt to provide a detailed tonal reassessment of
Bamana, it does aim to shed new light on the subject and to supplement past analyses by
considering the tonal coeguences of segmental minimization in Colloquial Bamana
Because Colloquial Bamana is believed to be derived from a more conservative or
standard form of the language, the ways in which minimization interacts with and/or
influences tone (or vice versa) Withform the state of knowledge of tone association and
tonal processes active in the language and perhaps more widely in.Nlaad&olloquial
Bamana data collected have been analyzed in consideration of generally accepted
principles of tonal and prosodphonology Specifically, conceptsuch agone stability
tonal melodiesand thetone bearing uniprovide a means by which to evaluate features,
processes, and other mechanisms in reference to specific components or domains of

application (e.g. the morayllable, foot, prosodic word, and perhaps other higher levels
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of prosodic structure)The appeal to prosodic structure in tonal systems has proven
fruitful in the emergence of recent proposalgmial feet(e.g. Bamba 1991; Bickmore
1995, 2003; Jaker(0; Leben 1997, 2002, 2003; Pearce 2007; Yip 1996; Zec 1999),
which directly juxtapose tonal components and higher prosodic structure.
2.4 Tonal features and processes
In addition to considering the proposals for the tonemic and tonetic inventories of
Bamana and the mechanisms involved with their assignment, it is necessary to be familiar
with other tonal features and processes in the language that have a potential to influence
both the tonal and segmental outcomes of minimization that stand at the fhéast o
thesis The characteristics discussed in each of the following three subsettietsne
bearing unit (82.4.1), downstep and tone stability (82.4.2), and tonal compactness
(82.4.3), raise questions about the potential interaction between Basggmenss and
tone that carbe informed by what has been uncovered via the study of minimization in
Colloquial Bamana

Indeed, other tonal processes have been described as active in Bamana varieties,
among themaffaissementand abaissementboth of whichinvolve H tone lowering in
particular environmentg hese processes are discussed further in Chaptbeteader is
referred to the comprehensive description of these processes in Dumestre (1984) for
additional details.
2.4.1 Tone bearing unit
Thedefinition and characterization of the tone bearing unit, or TBU, is at the core of any
analysis of a tonal languagéBUs vary from language to language, although they are

typically the mora, the syllable, or the word/morphethenay come as no surprisieat
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among the many analyses of Bamana tone described in §82.3, scholars have proposed
different TBUs for the language, among them the word (Bird 1966; Leben 1973a), the
syllable (Courtenay 1974), and in referencedmpacité tonalethe morpheme (Rialland
& Badjimé 1989) Thus far, no analysis of Bamana proper has explicitly implicated the
mora as the TBU, however Creissels & Grégoire (1993) posit a mora TBU for Kita
Malinké, a close relative of Bamana.

Because this remains an issue open for debate, rduegses of minimization
active in Colloquial Bamana can offer new insigbonsidering first Vowel Syncope, this
process is active in removing potential tone bearing units from a word, although it may
have different tonal outcomes depending on whetheB#imana TBU is the mora or the
syllable Furthermore, Velar Consonant Deletion, in removing intervocalic velar
consonants, places potential TBUs adjacent to one another in the domain of the word
The tonal consequences of minimization in Colloquial Bam#reaefore, will provide
insight into sever al a s p e .CThese issukes ateltiscusked n g u a
further in Chapter 7.
2.4.2 Downstep and tone stability
Downstep, a phenomenon widely corroborated in the Bamana literature (e.g. Bird 1966
Creissels 1978, 1992; Rialland 2004), as well as in the more general tonological literature
(e.g. Snider 1999), supports the fact ttoate stability or tone preservation, is active in
the languageSect i on 2.3.2 i ntroducednstdpias drd s c h
argument motivating the presence of a floating L definite marker in Barmarsawork,
however, does not directly discuss the status of tone stability in Bamana, given that the L

tone definite marker is thought to be present in the underphogology of the language
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Creisselé work, on the other hand, discusses downstep in relation to tone stability by
illustrating that downstepped H tone$H) result from certain instances of hiatus
resolution More specifically, when a H tone wofohal vowel is followed by an adjacent
wordinitial L vowel, the two are resolved by elisioFhe hiatus resolution occurs in such
a way that the tone of the first vowel is preserved and subsequently realized on the
second vowelThe L tone dissociated from tlsecond vowelhowever, is preservezh
the tonal tier as floating L tone which then has the ability to trigger downstep of an
adjacent H toneThis process is illustrated in (12Jhe segmental results of hiatus
resolution and vowel elision are discussedore detail in §2.2

(12)

® " fopY 8fHohe said itd
3rdS Pst. 3rd say

In addition to the role of tone stability in triggering the downstep noted above,
Creissels (1992) details further a number ofeothttested tad resolutions otiatus
Because tone stability is believed to be a regular feature of Bamana, it has important
implications for the characteristics of the tonal contours (and segmental structure)
resulting from Vowel Syncope and Velar Consonant Deletfanong the possibilities
entertained in Chapter 7 are tone reassociation with subsequent contour tone derivation
and the creation of torgearing sonorants.

2.4.3 Tonal compactness

The phenomenon of tonal compactnessamnpacité tonaldnas been described in some
detail in the literature (e.g. Courtenay 1974, Creissels 1978, 1988; Dumestre 1984,
1987, 2003); however the structures and mechanisms motivating its attested

characteristics remain unclea general definition of the t@ compactness noted in
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Bamana involves the neutralization of tone in 4mutial word positions The
phenomenon has been observed in a number of complex word types, among them
nominal and verbal compounds and certain other polymorphemic derivativese
specifically, tonal compactness is typically witnessed in one of two instantiations, both of
which refer to the tonal specification of the first syllable of a given worte type of
tonal compactness is found in words in which the first syllable ofitsteelement of a
word (i.e. the first syllable of the word) is H tonk such instances, all elements
throughout the remainder of the word remain H, regardless of their underlying tonal
specification or the tonatontour of the morphemi@ isolation In instances where the
first syllable of the first element of the word is L, the remaining vowels of the word will
be specified L up until the last morpheme, which will surface as H, again regardless of
their underlying specificationThis phenomenon is ilkirated in (13) with data drawn
from Creissels (1992).

(13)

a. initial H tone

[b 8lstgw, 1 - A [b8&8s8w-1 .- o6lizard skinbd
b. initial L tone
[ "1eBv, 1 - A [ “r"lw-1 - o6lion skinbd

c. longer words
[ " kyHpg, 1 - A [ "k¥m] w-l6cat skind

The examples in (13) illustrate nominal compounds formed upon the juxtaposition
of a wordinitial noun with a particular tonal melody compounded to a LH contour.word
(13a) illustrates that the H specificationtbg first vowel of the first word triggsithe

spread of a H melody across the entire word upon compounidiigyinvolves a LA H

8 A detailed description of additional word types witnessing tonal compactness can be found in Dumestre
(2003).
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change in the adour of the second noufil3bg) illustrate a second scenario (in words
of differing lengtls)® in which the L of the first syllable of the first noun, upon
compounding, induces the other tones of the word froly H. Once again, the final
morpheme surfaces as H.

An outcry over tonal compactness emerged in Courtenay (1974) citing the
incorrect predct i ons ma d e by Lebenos (1973Db) a
phenomenon that Courtenay claimed were drawn from limited @a& analyses that
both Courtenay and Leben had proposed for other aspects of Bamana tone incorrectly
predict the attested contourssulting from tonal compactness, and indeed Courtenay
cites tonal compactness as the motivating
Bamana is a tone harmony languaamestre (1984) describes the phenomenon as one
of four regular tonal processes iné¢hanguageCreissels (1992) added to this discussion
by considering tonal compactness comparatively in both compounds and in other
polymorphent words formed via derivationThe illustrative examples in this work,
however, were limited to the affixationf dhe instrumental suffixilan. Cr ei ssel s 0
discussion of the topic highlighted how the morphological construction of the words prior
to compounding is active in determining the application of tonal compactness.

Processes that are active in altering theral structure of the word in Bamana
(e.g. Vowel Syncope) have the ability to test the described mechanism of tone association
and assignment in cases of tonal compactrigsscifically, because it has been argued
that the tonal contour of words subject tbnal compactness follows from the tonal

specification of the first vowel of the first syllable of the compound, one must then ask

° Creissels (1992) states that tonal compactness is independent of the number of constituents comprising the
compound.
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what the effect of removing this vowel might have on the overall tonal structure of the
word. For more on this topic, se@ 8.5.

2.4.4 Tonal feet

Reference tdonal feet as a domain aksociation ands a domain for the application of
processes in African languages has gained prominence in recent years (e.g. Bickmore
1995, 2003; Leben 1997, 2002, 2003; Pearce 2007), aneldrsdene scholars have even
proposedhat such structure is presentBamana itself (e.g. Bamba 1991; Leben 2002,
2003; Weidman & Rose 2006).

The earlier works by Bamba (1991) and Leben (2002, 2003) took the lead in

proposing characteristics of a torfabt in BamanaWwhi | e Bambads (1991)

focused specifically on Bamanaods cousin
extrapolated and then appliedto Bamd&h@a mbadés contri bution to
feet in Bamana centered upon a propagah binarystrong + weakor weak + strong

nodes that stand as the basis of surface tonal meltdiesrtantly, his definition of tonal

feet requires minimal reference to the segmental structure of the language in stating that
the tonal feet of Maninkaomsist of the Ltone definite marker and the tone adjacent.to it

As the examples in his thesis indicate, this implies that tonal feet themselves are not
necessarily maximally disyllabic entitieRather, Bamba proposes that more complex
combinations of toes, for example the obligatosyrong + weaksequence required on all

H tones, necessitate the proposal of a hidgnel of overall binary structure, constructed

in a similar fashion to what one might associate withréh&tive prominence projection

rule in metrical phonology (e.g. Liberman & Prince 1977; Prince 19B&nbaextends

this proposal minimally to certairhpases in Maninka, as wellba manads mor e
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Manding cousin Jakanke (Jahanka), a language variety spoken primarily in .Guinea
While it is not explicitly stated, based upon the principles of construction for these tonal
feet so defined by Bamba, binary metrical units are constructed at thesdightof a
word, however each word or phrase has an overall contour such that tonal feet are
necessarily or maximally disyllabic.

Later work by Leben (2002, 2003), drawing from the Bamana tonal melodies
discussed in Creissels (1978), added to this discussion by proposing further
characteristics defining Bamana tonal feet, namely that they are maximally disyllabic, are
constructed exdustively, aremaximal(i.e. they restrict the distribution of monosyllabic
LH contours), and can only be associated with a H or LH melsslppposed to Bamba
(1991), Lebendés position on the construct.i
the segrantal syllabic structure of the languadeben, in his discussion of tonal feet,
however, makes no substantive referencaht characteristics ofegmental footig
independent of the role feappear to play in predicting the distribution of surface ltona
melodiesRat her, the proposed segment al footing
inventory of tonal melodies and tonal alternatioAsn i mpl i cati on from |
that serves as an important point of comparison in this thesis is that, in oeteotmt
for the surface tonal melodies found in Bamana, feet must be permitted to be constructed
from either the left edge or the right edge of a wdradus this directionality must be
lexically specified Chapter 6 of this thesis offers evidence prolaignng this
implication, as the segmental phonological processes of Vowel Syncope and Velar
Consonant Deletion active in Colloquial Bamana reveal that, at least in the segmental

sense, disyllabic feet are necessarily constructed from the left edge ofda Nwo
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evidence for right edge foot construction is found in the segmentaégses in this
language varietyand moreover, proposing right edge footing yields incorrect predictions
about the above processes of segmental minimizatee 86.3 for more thaled
discussion on this poinA proposal in Chapter 7 for lefidge tonal feet constructed in
parallel to leftedgesegmental feet offers a unifiédoting analysis on both levels for this
language.ln sum, although Leben broaches that segmental fest iexBamana, the
evidence upon which this observation is made draws solely from features of the tonal tier
and makes i ncorrect predictions about ot |
Weidman & Rose (2006) add to this discussion ofakdieet in Bamaa by
arguing against the edge tonal analysis promoted by Rialland & Badjimé (1989)
While many of the components of their analysis are similar to those posited in Leben
(2002, 2003), they frame their argument in terms optimality theoretic constraifi®to
structure and tonal processes operating within the domain of théVvfo# specifically,
they offer that a degenerate foot is found in Bamana words with an odd number of
syllables and that this foot is located at the left edge of the.wWdwely also state that
Bamana tonal feet are trochaic and that the heads of tonal feet cannot be adjacent to one
another Several other important properties of Bamana tonal feet are posited, among them
that the head of a tonal foot is preferentially H tone aatlttie tonal variation witnessed
in certain words (e.g. LLH vs. LHH in three syllable words) is the result of constraint re
ranking.
2.5 Competing analyses
While the tonal processes explicated in 82.4 have a specific bearing on the outcome and

analysis ofthe interaction between segmental and tonal processes in Colloquial Bamana
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that stands at the core of this thesis, there exist a number of other tonal analyses of
Bamana that have been taken into consideration but that have little direct bearing on the
remainder of this studylncluded among these analyses are tire haut de liason
analysis offered in Rialland & Badjimé (1989) and theoh marquéanalysis offered in
Creissels (1992)These analyses provide interesting insight into further methods of
accounting for the tonal characteristics of various Bamana varidtisball attempt to
summarize each of these proposals briefly below
2.5.1 Liaison high tone
Recall that among the assimilationist camp of Bamana tone scholars, Courtenay (1974),
in particubr, advocated that the tones of Bamana are assigned underlyingly to each vowel
of a word and that each tonal melody ends with an associated Hriomelaining the
attested surface LL contours of Bamana words, Courtenay suggests that a diachronically
naural process of assimilation via rightward L tone spreading alters the underlying LH
contours of such words, thereby yielding LL melodiBise analysis offered by Rialland
& Badjimé (1989), although aligning itself with many of the same principles of Baman
tone as Courtenay (1974), differs from the earlier analysis by proposing that the final H
tone found in Bamana words is a floating (abstract) tonal entity found on the right edge of
lexemes and certain other componeirsportant to their proposal is théhe floating
liaison H tone is found in a stratum closer to the lexeme than the floating L tone definite
marker The motivation for this proposal becomes clear below.

Rialland & Badjimé (1989), drawing upon data fromdgmeé himselfarguefor a
floating liaison H tone by presenting data from indefinite nouns in which they claim that

the rightward spread of the floating H tone generates HL contours on adjacent L words

49



Therefore, in the indefinite forms of both H and L Bamana words, the liaison H tene ha
the ability to generate such contauf$eir proposal further supports the autosegmental
proposal of a strict set édnal melodies for Bamana (e.g. Leben 1973b)

Rialland & Badjimé, in turning to H and L tone definite words in Bamana, present
data suggsting that, due to the presence of the floating L tone definite marker in a more
distant stratum from the lexeme, the liaison H tone is unable to spread rightward, and
thus, needing to associate to some vowshreads leftward to the nearest adjacé3it;T
thereby leading to LH surface forms in these nouns with no subsequent HL contouring on
an adjacent L wordWhile it is possible that dialectal differences may be at play, it is
nonetheless troubling thttis resultant HL contour on L words adjacent&finite nouns
has not been otherwise corroborated in the literature (cf. discussion in Weidman & Rose
2006), particularly because it is upon this point that this abstract analysis so specifically
reies Furt her mor e, Rialland §&r @Bpad$ &ismRofi ®tdagrde 8
association and spreading in order to account for the attested tonal melodies found on
longer Bamana wordd his analysis was later challenged by Weidman & Rose (2006)
who find such an analysis at odds with the theory of Optimaé Tapping (Zoll 2003).

2.5.2 Marked low tone

Yet another step towards the abstract comes from Creissels (1992) and his proposal of
marked low tondn Bamana® This analysis is drawn from the behavior of Bamana
nouns that exhibit tonal alternations between L and LH depending on their environment
This analysis appears to draw upon aspects of other analyses, for example rightward L
tone spreading (e.g. Courtena974) and tonal underspecification of a final vowel (e.g.

Dwyer 1976)Cr ei ssel s6 (1992) <contribution is th

This proposaliseche d f or Ba ma n a 6-Malinké in Greissals& IGeégoire(1093K i t a
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being specified underlyingly (e.g. Rialland & Badjimé 1989) or tones being individually
associated to vowelsinderlyingly (e.g. Courtenay 1974), L tones amarked and
therefore assigned in the underlying representation of Bamana words, with H tones being
filled in later by default after L tone spreading has taken place.

Creissels devises an elaborate analydentifying the instances in which the
specified L tones are permitted to spread when not impeded from doingfimtigrs
The abstractness of this analysis enters here in that certain contours force Creissels to
propose that some words fail to haveuswderlying L tone directly associated with them,
and further that this L tone floats on the left edge of the widrd floating L tone is then
subject to rightward spread, unlessemgain, a frontier blocks i.Q. a leftward floating
L tone adjacent tahe next lexempe This analysis is further complicated in the more
unusualminor tonal schemas, which Creissels accounts for by positing floating L tones
between adjacent syllables.
2.6 Summary
This chapter has provided an illustration of several chenatts of the segmental and
tonal phonology of Bamana that have contributed to the conception and overall goals of
this thesislIt should be clear from the presentation of literature above that Bamana is a
language rich with interesting but often compj#honological phenomena as evidenced
from the noted inconsistencies and discrepancies in the body of published and
unpublished work discussed thus. féfith these thoughts in mind, the remainder of this
thesis aims to complement these earlier works byigimy a detailed phonological
description and analysis of an emergent-atamdard variety of the language, namely

Colloquial BamanaThe following chapter introduces the processes of Vowel Syncope
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and Velar Consonant Deletion, both of which are activeg@merating complex
phonological structures in the languagehese structures are a key characteristic
differentiating this new language variety from its more phonologically conservative

progenitors.
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CHAPTER3
PROCESSES OIREDUCTION!

(VocALIC AND CONSONANTAL)

3.1lIntroduction

Reduction, or minimizadn, in Colloquial Bamangroceeds via one of two analogous
phonological processes, namely Vowel Syncope and Velar Consonant Deletion, that
target specific vocalic and consondrgagments, respectivelyelar Consonant Deletion

is a welldescribed process that stems from the historical lenitiontefvincalic velar
consonarg (e.g.k > 0 > 9> h > @) and is found to some extent in a number of Manding
languages, including more @hologically conservative varieties like the Standard Urban
Bamana spoken in Bamako, MaWowel Syncope, as a phonological process, is a
phenomenon described in detail, thus far, only for an emergernstandard variety of
Bamana spoken by a young cohoftindividuals in Bamako, and may ultimately stem
from a combination of the complex sociolinguistic environment found in this urban area
of multilingual contact (Creissels 1992) alongside natural phonetic and phonological
processe$. As it has been described thus far in the lite®a (e.g. Green & Diakite 2008;
Green, Davis, Diakite& Baertsch 2009), Vowel Syncope is a process exhibiting
regularity in its application, acting on vowels of any type in any word position with
restrictions on its application stemming mairfipm its interaction or competition with
other phonological processes and from the general phonotactic constraints of the

language Its widespread application supports the proposition that it is not a process

! Portions of this chapter appear in Green & Diakite (2008) and Green, Davis, Diakite & Baertsch (2009).
2 For discussion on the complexity of urban multilingualism and homogéiza Bamako, see Canut
(2009). For more on general sociolinguistic topics pertaining to Bamana, see Canut (1996).
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linked to stress and should not be considered to be a sipipbnetic manifestation of
unstressed vowel loss, as is common in other langudges the case, however, that
instances of phonetic vowel loss are attested in Bamana fast speech, as reported by
Dumestre (1987), among othersSuch instances of vowel loss are described as
unpredictable, and they are clearly separable from the regular phonological process of
Vowel Syncope outlined belaow hese observations certainly do not omit the possibility
that Vowel Syicope may have its roots in phonetic processes.

The overall outcome of both Vowel Syncope and Velar Consonant Deletion is the
introduction of complex syllable shapes of specific types (e.g. CCV, CVC, and derived
CVV) into a language whose posited progeniii.e. Standard Bamako Bamana)
generally permits only simple unmarked CV syllablakerations in the repertoire of
syllable $apes permitted by the languabave caused the language to tolerate the
emergence of the more marked syllable shapes thdt flesn Vowel Syncope and Velar
Consonant DeletianAs discussed below, these alterations have been triggered by the
demotion of key constraints on permissible syllable margins below others aiming to
preserve theinderlying structure of the languadewill be argued in this chapter that,
via the application of these two processes, and the subsequent generation of complex
syllable shapes in Colloguial Bamana, these processes contribute to an overall trend
towards segmental minimization in this languageetar Furthermore, it is shown that
the synchronic emergence of specific CCV and CVC syllables is predicted by a newly
proposed model of syllable structure, namely $ipdit Margin Approacho the syllable,

developed in Baertsch (2002).
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The remainder ofhis chapter presents data illustrating the application of both
Vowel Syncope and Velar Consonant Deletion in Colloquial Banaawadiscusses the
mechanisms driving these phonological processes, as well as the phonotactic restrictions
that come into play #t effectively hindertheir application in certain instance&fter
presenting data detailing the application of each of the two processes, an optimality
theoretic account of the processes is given.

3.2 Vowel Syncope

What is known about the emergence dfadyc complexity in Colloquial Bamana stems
from earlier work by Diakite (2006) that first identified the synchronic emergence of both
CCV and CVC syllables in the dialect of Bamana spoken by him and his £ahmort
Bamako, MaliDi aki t e 0 s dmatyanalgsis ¢posied that some process of
vowel syncope was underway that appeared to prefer deletion of [+hi] vowels, rather than
[-hi] vowels, in the creation of complex syllables in the language vatiaortantly,
however, fhi] vowels can be deledeonly when a [+hi] vowel is not availabfe Work

that followed Green & Diakite 2008; Green, Davis, Diakite, and Baertsch 2009) began to
probe this syncope process and offered a preliminary assessment of possibilities for its
specific outcomesThe finer details of Vowel Syncope in Colloquial Bamana are
illustrated below.

3.2.1 Preferential [+hi] vowel syncope

Vowel Syncope in Colloquial Bamana is a phonological process that clearly favors the

deletion of [+hi] vowels to achieve minimization, yet it istrgp restricted in its

% For the purposes of this discussion, and given the seven vowel system of Bamana, | consider [+hi] vowels
to be the front and back higlowels, [i] and [u], respectively. | usehf] to refer to any of the other five

Bamana vowels, i.e. the low vowel [a] and th&TR] mid vowels, [e], {], [0], and [@. Nasal vowels are

mar ked by a di adiei«)and oral gowalscanw rordiadrite.rSanhe analytical
shortcomings related to the binary distinction of [+hi] vershg for vowels are discussed briefly below.
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application that it will overlook a-hi] vowel deletion target when an acceptable [+hi] is
not available for deletiarThe preference to delete [+hi] vowels is most clearly illustrated
in words containing both [+hi] andHi] vowels In these words, if the phonotactics of the
language do not otherwise prevent it, a [+hi] vowel will be targeted for delé&tlomn
phonotactic restrictions that come into play in such instances require that the onset cluster
of a resultant CCV complex dgble be a sequence of some consonant (i.e. a stop, a
fricative, or a nasal in some instances) followed by a sonorant consonant (i.e. a nasal or a
liquid). These complex onsets must rise in sonolitys also possible for the outcome of
deletion to yielda CVC complex syllable with phonotactic restrictions similar to those
stated for CCV syllableEmergent CVC syllables are permitted in instances where the
resultant coda consonant is a sonorant and does not generate bad syllable contact (e.g. a
rise in ®nority over a syllable boundaryjs we will see, slight modifications to these
restrictions must be made when comparing watdrnal versus worfinal syllables
Syllabification in Colloquial Bamana therefore proceeds in such a way that onsets are
maximized and phonotactic restrictions on sonority sequencing are respected

Consider the data in (1) that are illustrative of the various types of CCV and CVC
syllables that can result from [+hi] vowel deletion in wocdsatainingvowels of multiple
heights Data sets throughout provide a target word in Standard Bamana alongside its
Colloquial Bamana counterpai/hen relevant in data displays, one orrenanattested
forms marked byo * 6 ar e provided for clarification
unexpeted outcomesWhile the tonology of Bamana will be discussed in further detail
in Chapter 7, for expository purposes, Standard Bamana words with reported H and L

tone contours are indicated by either an acute or grave accent on their first syllable,
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respetively. It has been argued in the literature that the surface tonal melody of nearly
90% of Bamana words can be gleaned from t
syllable (e.g. Dumestre 198 Resultant surface tones for Colloquial Bamana are marked

via the same diacritic convention, however tones are indicated on each vowel.

1)
Standard Colloquial Gloss

a. [k ®ila] k&1 & 1kbi.la 6tribut ¢
b. [s .fi.ny [s .fnUh *sfa.nd 6soapb

c. [sapju.ra] [sa@f 1] 8 *sku.ra ONew Ye:
d. [d Yp.ki] [d k]2 *dul.ki 6shirto
e. [s.Fa.mj [s Lmip *sil.moO 6 Mus |l i mi
f. [m,.ri.ba] [m,.bE *mri.ba O6mands 1
g. [b §ika] [b SkrB *bri.ka 6strengt
h. [f .B.m¢ [f My *f me 6hotnes:
i. [s.Bu.ma] [s 8nm§ *snu.ma 6hol yo

j. [d Tiko] [d k] *dli.ko 6habit o

The threesyllable words in (1) illustrate the preferential deletion of [+hi] vowels
in instances where the generation of wunidial coda consonants is not permissible
Words (1ac) illustrate the creation of a CCV syllable upon deletion of the second
syllable [+hi] vowel of the Standard Bamana word when it results in an onset that rises in
sonority Similarly, (1de) illustrate that the same outcome is possible upon deletion of
the first syllalke [+hi] vowel, once again, when an onset that rises in sonority can be

created (1f-)) show that a wordnternal CVC syllable with a sonorant coda is formed
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upon [+hi] vowel syncope when permissible syllable contact results from del&tien
outcomes in(1d-e) are key, as they illustrate the [+hi] vowel deletion preference even
when a seemingly acceptable outcome with permissible syllable contact could result from
the deletion of a-pi] vowel. Put another way, alji] vowel will never be chosen for
deleton if anacceptabld+hi] deletion target is availahl®/hat constitutes an acceptable
[+hi] vowel is detailed in later discussion (see 86.3.2).

That Vowel Syncope is not simply a process targeting [+hi] vowels becomes
evident when considering the Collagl Bamana outcome in words containing afli][
vowels In such words, one finds that Vowel Syncope is still active in driving the deletion
of a [-hi] vowel, even in the absence of a [+hi] deletion targée same phonotactic
restrictions that come intolay in [+hi] vowel deletion, specifically the necessity to have
resultant complex onsets with rising sonority where the second member of the onset is a
sonorant or alternatively a singleton sonorant coda, are in place @ansider the

illustrative exarples in (2).

2
Standard Colloqguial Gloss
a. [c pa.lo] [c®I]- *cpa.lo omil | et
b. [k §nal 1& [k §nlely *k mh € 6boyfrice
c. [n ‘ma.sa] [n " .=]8 *nma.sa Obanana

The data provided thus far have shown that words of a particular shape, i-e. three

syllable Standard Bamana words, reduce via Vowel Syncope ts\tadle words in

*| later illustrate that [km] clusters are permissible in Colloquial Bamana, however they are restricted, as
seen here, from occurring in wotiditial position.
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Colloquial Bamana, preferentially through the deletion of a [+hi] vowel and secondarily
through the deletion of ahji] vowel.
3.2.2 Syncope in likevowel words
Threesyllable Standard Bamana words once again provide insight into the application of
Vowel Syncope, however in this section, we consider words that contain vowels of
identical height The data provided in this section illustrate that words containing like
vowels permit two grammatical outputs upon deletion in Colloquial Bamana, provided
that the overall phonotactics of the language do not disall@witsider the data in (3).
3
Standard Colloqguial Gloss

a. [s $a.ma] [s 8§ $ [nE] 6f amou

b. [muguky] [mukkgd[mI ukup 6angel

c. [gla.ma] [g M§ g [m§ 6spoon

d. [b &a.ka] [b 8krB b ikSB O0bl ess

e. [bQrotQ (oGt QH[br'QiGh Otteear

f. [s ¥u.ku] [s Ykr¥as EkAa 6hyena

g. [b Yu.ku] [b & Vab [KAA 6to pl

h. [w 8la.ka] WEHEB/WIJEE o6t o de

Words (3ag) illustrate that the deletion of one or the other of two-likevels,

whether [+hi]or [-hi], results in grammatical Colloquial Bamana words having either a
CVC or CCV complex syllableThis suggests that when the competition between
deleting a [+hi] in favor of retaining aHi] is not at play, the language is at a stage in its

developmat whereeither CVCor CCV complex syllablesrre permitted to emerge, i.e.
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both outcomes are grammaticiihe r ol e of the | anguageos
again, is evident in ruling out impermissible variants, e.g. in (3h), where bad sonority
sequening would result in the complex onset of the CCV deletion variant.

Yet another set of thregyllable Standard Bamana words exigtat exhibit a
deletion pattern similar to the words in (3), yet they have vowels of differing heights like
those presented in (1More specifically, these thresyllable words have likbeight
vowels in their first two syllables but have a [+hi] vowelorgfinally. Words
representative of this set are included in (4).

4)

Standard Colloqguial Gloss
a. [k Te.ku] [k "klVak [K Va 6to st
b. [KgOsi] [KQs JAkIGs ]2 6caref
c. [s .gati] [s &1%8 {tP 6condi
d. [k Ybi.si] [k Yl12 k [.sP2 6pant s
e. [j .Buki] [ &P/j*IHEB 6bl ame

These datahowthat the preference in Colloquial Bamana to delete a [+hi] vowel
before a {hi] vowel is not a strict property of the word, but may be attributable to a
smaller prosodic domain (e.g. a disyllabic foot) constructed at thedgé of the word
itself. (4ac) illustrate thabne of two fhi] vowels is chosen as a deletion target, while the
[+hi] vowel of the third syllable is overlooke@he motivation for the [+hi] vowel being
an unacceptable deletion target may follow from two possible reasons, thé wtsth
being that its deletion would create an impermissible obstruent coda infinaird

position A second possibility is that these [+hi] vowels fall outside of the domain of
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application of Vowel Syncope, and thus they are not available targets $gorttess
Theseissuesare discussed further in ChapterTée situation is analogous in words like
(4d) containing all [+hi] vowels, where the [+hi] deletion target again is one of the first
two vowels of the word( 4 e ) i I lustr at e sonotattiestaretstii an | an g
overall driving force behind this process, given that affricates are not permitted in
consonant clustertn such instances, only a single syncope output is possible.

3.2.3 Syncope in shorter words

The data presented above for thsglable Standard Bamana words that surface in
Colloquial Bamana with twayllables as a resutif the application of Vowel Syncope
allowed for a characterization of the competition between [+hi] @mnfl\jowel deletion
targets in the languag@&urning now to shorter words, i.e. disyllabic Standard Bamana
words, we find that Vowel Syncope occurs in much the same way that it did in longer
words In shorter words, however, additional restrictions are brought to bear on
minimization, for example the fact that wefidal sonorant consonant codas are
permissible in the language but are restricted onlycmntinuant-nasa) sounds, e.g. [l]

This restriction places new limits on the types of CVC monosyllables that can emerge

from deletion in disyllabic word<Consider the data in (5).

5)
Standard Colloqguial Gloss
a. [s.P [sral4 *Sir 6to scarb
b. [f.AY] [fnd *fin 6caste nami
c. [b.ta] [b1] *bil 0to rel eas:
d. [f.R] f1. *fil 6t wobd
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e. [b Yau] [br] Y *bur Obreadé
f. [toy] [tnd *ton 6t aboobd
g. [b .l b @ *bli 6to runbod
h. [s & [s ®I *sli Oprayerd
i. [b ] b] Bil 6roof o

i [k ] k] kil 6eggbd

k. [FQiQ [fl'qh Q) 6firsto
l. [k ®]€ k] ® *Kkel 6oned

m. [d@Q [dI'® *d'0 6beerd

(5ad) show that, in a competition between [+hi] anHi][ vowel deletion in
disyllabic words, [+hi] deletion yielding a permissible CCV complex syllable is favored
(5ef) illustrate that disyllabic words withke-vowels, whether [+hi] or-hi], emerge as
CCV if they cannot otherwise create a CVC syllable with a vioa [-continuant
-nasa)] sonorant consonant cadehe outcome of Vowel Syncope is quite unique in (59
h) where one finds, for the first timegsultant worefinal CVC syllables These syllables
are only permitted as a result of final [+hi] vowel deletion when the deletion yields a
[-continuant -nasa) sonorant coda(5i-j) represent yet another situation, specifically for
two-syllable C\:njLV +hij words In such words, either one of two deletion outcomes is
possible A CCV syllable can emerge via deletion of the first vowel, or otherwise, -an [l]
final CVC can emerge via deletion of the second vowglally, (5k-m) illustrate that
disyllabic CV[.njLV-nj words containing identical-ti] vowels permit only a single

outcome of reduction, therelyieldinga CLV syllable to the exclusion of a final CVL.
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Monosyllabic words containing both short and phonemic long vowels are found
in Standard Barma While it may be obvious that one would not expect Vowel Syncope
to act on monosyllabic CV words, it is worth mention that similarly, the process fails to
act in any way to reduce monosyllabic CVV words containing a phonemic long Vowel.
Additional instances in which words fail to reduce in Colloquial Bamana are illustrated
and discussed in more detail in 84.2.1.

3.2.4 Summary

Section 3.2 has presented data illustrating the outcome of Vowel Syncope in Colloquial
Bamana words derived from Standard Baanamrds with one, two, and three syllables
While it was discussed that monosyllabic words are not acted upon by Vowel Syncope, it
was shown otherwise that twand threesyllable words are subject to reduction via this
process resulting in a number of fdifent emergent word types containing a complex
syllable Throughout this section, it has been suggested that the process of Vowel
Syncope is free to act upon target vowelgh the stipulation that it must result in words
obeying the overall phonotacticd the languageln 83.3,1 turn attention to the finer
details of these restrictioni this section, it is demonstrated that it is the phonotactic
constraints on Colloquial Bamana syllable margins and permissibilities on syllable
contact sequences thdtive the specific types of syllables emergent in the language
Having provided a formalization of these constraints on margin phonotactics, the process

of Vowel Syncope is presented in an optitlyaheoretic framework in 83.

® Creissels (1992) has noted that some speakers have lost the phonemic contrast between short and long
vowels in norderived Bamana words, while it has been retained for others. In my own data collection, |
found that speakers vary in the degree to which this distinction has been lost. Some speakers maintain a 1:2
length ratio between these vowels, while for others, this ratio has decreased to approximately 1:1.5.
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3.3 Syllable margin phonaactics

The data and discussion presented thus far in this chapter have been explicit in stating
that a process of Vowel Syncope is active in Colloquial Bamana, but only in instances
where complex syllables of certain types can be crelteds describeth general terms

that Vowel Syncope has the ability to create both CCV and CVC syllables with specific
properties (i.e.they are restricted by syllable margin phonotagti€&esultant CCV
syllables must contain complex onsets of rising sonority whersett@nd element of the
onset is a sonoranbimilarly, resultant CVC syllables must contain a singleton sonorant
coda, with the added stipulation that onrlggntinuant -nasa) sonorant consonants are
permitted in worefinal CVC syllables We now turn todefining the details of these
phonotactics in terms of constraints on permissible syllable margins and syllable contact
sequences in Bamana as informed by the Split Margin Approach to the syllable (Baertsch
2002).

3.3.1 The Split Margin syllable

The SplitMargin Approach to the syllable, developed in Baertsch (2002), is a model of
syllable structure that defines the elements found in syllable margins in terms of the
relationship between two complementary margin hierarchies, namely then® M
hierarchiesBaer t schdés model proposes that <constr
(both singularly and in conjunction with one another) ranked relative to other constraints
on segmental faithfulness and wikdrmedness (in an optimality theoretic framework) are
active in predicting the permissible syllables found in a given langudge model
formalizes the universal tendency for languages to contain elements of particular

sonorities in a given syllable margin positidaertsch & Davis (2009) and Davis &
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Baersch (2008) have discussed aspedighe Split Margin Approach withspecific
reference to Standard and Colloquial Bamana, and indeed these earlier works inform
certain elements of the following discussion.

In many ways, the Split Margin Approach to thelayle (Baertsch 2002) is an
extension of the Margin Hierarchy proposed by Prince and Smolensky (1993/2004)
Whil e constructed similarly, Prince & Smo
gives preference to low sonority components in all syllable marggitions

(6) Margin Hierarchy (Prince & Smolensky 1993/2004)

*Mia>>*M/i>> e >d>>*MM/

Baertschods model , h-ionage Wiemd, M, hierarchies, 7y c e s
and (8), respectively, that capture the tendency for low versus hightgaiements to
be found in different syllable margin positions.

(7) My Hierarchy

(*M o/[-hi] >> *M /[+hi]) >> *M 4/r >> *M /| >> *M,/Nas>> *M ,/Obs

(8) M, Hierarchy

*M ,/Obs >> *My/Nas >> *My/l >> *M,/r >> (*M,/[+hi] >> *M ,/[-hi])

The My and M, positions that Baertsch references in her hierarchies correspond to
the split margin positions in her model of the syllabiethis model, a singleton onset (or
the first member of a branching onset) and the second member of a branchir{d coda
present) are Mpositions that prefer to be filled with low sonority elemeiitse second
member of a branching onset (if present) and a singleton coda, on the other hand, are M

positions that prefer to be filled by elements of high sonofite Spit Margin model is

® The parenthesized vocalic elements ingf@l (8) would be assumed to be drawn into the nucleus or
syllable peak and do not constitute a key component to this discussion. It should be noted however, that
Baertsch (2002) has suggested that avdivel may be analyzed, in some instances, as a t@dtiof the
coda.

65



the first of its kind to formalize the sonority relationship that exists between elements of
the syllable margins flanking the nuclduBaer t schoés Spl it Mar gin
9).

(9) Split Margin Syllable

a

TN

(Onset) Rhyme
Nucleus (Coda)
M, (M) Mz (M)

In the case of Colloquial Bamana, given that the language does not in any
instance have complex codas, | utilize a version ofrtieglel in which the only the M
coda is relevantBecause the language realizes complex onsets, the sphkin¥ M
positions will both enter into the following discussion.

It was presented above that Colloquial Bamana, in most instances, realizes
syllables containing any type of consonant in its inventory in aroiset positionin the
parlance of the Split Margin Approach, the entire ierarchy of constraints would be
ranked below other relevant constraints on faithfulness anefeveiedness in ordehat
the language is free to express this full range pbMsetsThis is illustrated in (10).

(10) Collogquial Bamana WMHierarchy

FAITH >>*M 11 >>*M4/l >> *M,/Nas >> *M;/Obs

" See Gouskova (2002, 2004) for an alternative viewpoint on this topic.
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It was also presented above by drawing from Colloquial Bamana datanttiee
formation of complex CCV and CVC syllables via Vowel Syncope, specific restrictions
are in place on the types of consonants that can be found as the second member of the
branching onset and in the singleton coda position, i;gdditions As theSplit Margin
Approach predicts, given that these two positions are formally related to one another, the
restrictions on these margin positions are, for all intents and purposes, identieal.
know from the Colloquial Bamana data that obstruents of greydye restricted from M
positions but that sonorants are permitted in these positdmite we saw that the entire
M1 hierarchy was ranked belowaiTH, the M hierarchy is split so that the margin
constraint against Mobstruents (i.e. *MObs) is ranke aboveFaITH, effectively barring
such consonants from that positidihe remainder of the Whierarchy is ranked below
FAITH, thereby permitting sonorants inyMositions This ranking follows in (11).

(11) Colloquial Bamana WHierarchy

*M ,/Obs >>FAITH >>*M 5/Nas >> *My/| >> *M ,/r

It should be clear that by combining the effects of the hierarchies presented in
(10) and (11) relative td=aITH, the general distribution of margin constituents in
Colloquial Bamana is correctly predictels a point of comparisorgndas Baertsch &
Davis (2009) point out, the Standard and Colloquial varieties of Bamana differ in their
M. Hierarchy ranking, however their ;MHierarchy rankings are identicalWhile
Colloquial Bamana witnesses the demotion df @nstraints against M margin
consonants except obstruents belewrH, Standard Bamania such thagll constraints

on M, margin consonants are ranked abéwerH. This ranking omits any consonant

8 This point, its exceptions, and its implications are discussed in more detail below

67



from an M position, a fact that we see borne out ia limited syllable shape inventory
in the more conservative Standard variety of the language.

An i mportant component of fdBnsakzethesce h o s
occurrence of (or restrictions on) different &hd M, constituents via the conjutien of
constraints on elements in these positions within a specified local dorhairliscussion
that follows is specifically in reference to the conjunction afdvid M, constraints in the
local domain of the syllable, unless specified otherwiisea gven conjoined margin
hierarchy, for example in Colloquial Bamana, the most favorahléisequencesre
those containing the lowesanked elements (and so forth) of each of the two Margin
Hierarchies in (10) and (11 partial Conjoined MarginHierarchy for Colloquial
Bamana follows in (12).

(12) Collogquial Bamana Conjoined Margin Hierarchy (partial)
i[*M /Obs&*M,/Obs >>[*M 1/Obs&*M,/Nas >>[*M 1/Obs&*M./[[>> s[*M 1/Obs&*M/[r]

This Conjoined Margin Hierarchy captures the preference in Codb®amana
for the ceoccurrence of low sonority Mobstruents with high sonority Msonorants in
CCV onsets Given a different local domain, e.g. the word, the conjoined margin
hierarchy can capture the -oacurrence preferences for consonants in syllablgact
sequencesThis hierarchy also begins to elucidate the reasons that Colloquial Bamana
avoids certain less preferred structures in favor of others when a choice of more than one
outcome of Vowel Syncope is possibMore specifically, this hierarchgf conjoined
constraints formalizes the avoidance of particular marked structures, Qb ,/Obs
adjacent to one another within the domain of a syllable, such as in the choice in (1a) of
/k 8la/iA [k & 1], 8kbi.la. The unattested winner*kbi.la, would violate the

undominated constraigittM ;/Obs & *M,/Obs.
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While the partial conjoined margin hierarchy in (12) captures certain
generalizations about preferred consonarb@murrences in Colloquial Bamana syllable
margins, a more completepresentation of the restrictions and permissibilities of these
structures in the language is illustrated in the schematic in (13).

(13) Colloquial Bamana MM, co-occurrence

AT,

A1/D, 14T,

Ai/N,  14/Dy Ry/T>

Ai/Ly  14/N; Ri/D, LT,

Ai/Ry  li/L; Ri/N2 LD,  Ni/T»

Adll, [1/R> Ri/Ly,  LiN2  Ni/Dy  DifT,

Ai/Az 14, Ri/R, |Li/Ly  Ni/Np [Di/D, TiT,

*Ma/A /A, Ri/l2 Li/Ry  [Niy/Lz [Di/Ny  T4Dy  *MIT
Myl |Ri/Az;  Liflz INJ/R; Dyl Ti/N2  [*M2/D

*Mo/R LAz  Nyfl; DJRy Tily  *MaIN

FAITH *MJL  NJ/A; Dol TR, *MaL

The schematic in (13) permits a better visualization of permissible versus
impermissible M-M, co-occurrences in Colloquial Baman@he solid line running
through the schematic represefsTH, and thus the MM, combinations above the
FAITH line are impermissible in the language, while combinations found below the line

are those permitted in the languade.This more detailed represmtion captures

° The abbreviations used in this schematic are as followg:t#] vowels, I- [+hi] vowels, R-[r], L -I],

N - nasal consonants, Dvoiced obstruents, Tvoiceless obstruents. Mbstruents do not include

affricates for independent reasons.

19 Consonant clusters containing glides are generally restricted in Colloquial Bakfzsitsome

consonant + glide sequences are simply avoided in favor of an alternative deletion, notably [ny] sequences
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additional intricacies of the permissible consonant combinations in Colloquial Bamana,
specifically the impermissibility of MD-M2/N (eg. SB. k § b am 6.B. k § b B*h -
alongside the permissibility of MI-MJ/N (eg. SB. s § 0iAn CB. s §¥).
Furthermore, this schematic also captures the divergent distribution of consonants in
Standard Bamana in comparison to Colloquial Bamana in terms of its undominated M
hierarchy The distribution in Standard Bamana is indicated by #sihed line in (13).

An important intricacy of Colloquial Bamana phonology, illustrated in the
schematic by the doublaed conjunctions, is that these particular sequences are found
only in syllable contact sequences but do not occur in syllable onssersl More
specifically, while N/N, and L/L, contact sequences are widely noted, fafRk
sequences, although permitted in theory, rhotics readily assimilate to liquids in a liquid
environment and do not surfac€his is an expected characteristic tbe language
following from discussion in Davis (2010pavis, in outlining implications that follow
from a split margin syllable, details that a given syllable contact sequence will violate
conjoined margin constraints that have only the word as theiaidonwhile consonant
consonant sequences in a complex onset violate conjoined margin constraints in both the
domain of the word and the domain of the syllaflaus, it is not surprising that
permissible consonaigbnsonant sequences in a complex onsétbeila subset of those
permitted in a syllable contact sequentiis is precisely what is observed in Colloquial

Bamana.

are realized as the palatal nas@hhich is already a sound widely found in Bamana. As discussed in §1.4,
the resolution of *[sy] se@nces, in some instances, yields [

1 sequences of *dN are similarly avoided. It is possible, however, given the free variation of the voiced
and voiceless velar plosives in intervocalic positions, to find [gN] sequences resulting from Vowel Syncope
for some speakers.
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Having presented the background and nomenclature related to the Split Margin
syllable, the following section offers an optimality detic formalization of Vowel
Syncope in Colloquial Bamana illustrating the intricate interplay between the constraints
on margin phonotactics introduced above alongside conflicting constraints on vocalic
faithfulness and peak weibrmedness.

3.4 An optimality theoretic account of Vowel Syncope

Section 3.2 introduced the basic vowel deletion preferences associated with the
phonological process of Vowel Syncope, while 83.3 discussed the syllable margin
phonotactics that influence permissible reduced ostput Colloquial Bamana
Furthermore, in83.3.1, formal constraints on individual and conjoined margin
constituents were introduced that enter into the following discusdibis section
introduces additional constraints that have the ability to interatt those related to
syllable margins. When taken together in an optimality theoretic framework, the ranking
of these constraints is active in driving the syncopated outputs resultant in Colloquial
Bamana.

3.4.1 The role of PEAK

Earlier optimality theoreti treatments of Colloquial Bamana syncope, notably Diakite
(2006) and Baertsch & Davis (2009), appeal to the cover constkAimitgIZE -SYLLABLE

and SYNCOPE, respectively, to characterize the overall process of vowel reduction in the
language While thesecover constraints are sufficient to capture certain generalizations
about Vowel Syncope, they fall shorttaickling the precise mechanisah work driving

the particular syncope patternirijwas presented i83.1 that there exists a preference

for [+hi] vowel syncope when such a target is present and available for deBsdmed
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upon this observation, what one finds in Colloquial Bamana, as opposed to its more
conservative progenitor (i.e. Standard Bamana), is that the language permits a violation
of segnental (vocalic, in this instance) faithfulness in order to satisfy some higher
ranking constraint militating against certain syllable peBksthermore, we know that, in
a competition between [+hi] andhf] syllable peaks, the language prefers deletba
[+hi] peak These simple facts allow for the statement of two ranking arguments in
Colloquial Bamana that utilize the constraints in (14) through. (TWgse ranking
arguments are laid forth in (18) and (19).
(14) MAaX-10O (henceforthMAax) - segments$n the input must have an output
correspondent
(15) SyncopPe(Baertsch & Davis 2009)minimize the number of syllables in a
word
(16) *PeAK [+hi] - incur a violation for each [+hi] syllable peak
(17) *Peak [-hi] - incur a violation for eachpi] syllable peak

(18) SYNCOPE>>MAX

[ kabil al/ SYNCOPE MAX
a. ka.bi.la *|
b.V ka.bla *

The crucial ranking oByNcoPE>>MAX in Colloquial Bamana illustrates that the
language prefers segmental deletion over some set of constraints militating against

marked structuresThis ranking therefore drives reduction via syncopee can tease

21t is important to note here that both Standard and Colloquial Bamana are assumed to have the same
segmental underlying representations, however as is discussed in later chapters of this thesis, the
phonological processes of reduction aetin Colloquial Bamana are such that they must reference the
higher prosodic structure (i.e. foot structure) found in the Standard form of the language for their proper
application. Thus, it is assumed that Standard Bamana serves as the input to C8&gaiza,
phonologically speaking. For more on this topic, see Chapter 6.
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apart the SyNCcOPE cover constraint into gpair of critically-ranked markedness

constraints namely a sequence ofPEAK constraints that militate against particular

syllablepeaks These constraints are active in driving the choice of a [+hi] deletion target

in words containing vowel of differeihieights.

(19) *PeAK[+hi] >>*PEAK][-hi] >> MAx

[ kal i fal (¢ *PeEAK[+hi] *PEAK[-hi] MAX
a. ka.li.fa *| **
b.V kal.fa ** *

The ranking of the PEAK constraints in Colloquial Bamana follows precisely

from Prince &S mo |l enskyds

(1993/2004)

Peak

Hi

erardc

peaks of higher sonority, i.e-hj] vowels One finds, therefore, that although Colloquial

Bamana is being reduced via peak (and therefore, syllédds, the syllables that it

retans are more harmonic according to the Peak Hierarchy.

(20) Peak Hierarchy (Prince & Smolensky 1993/2004)

Pla>>Pf> >

ét

P/

The sequence ofPEAK constraints is active in reducing words containing vowels

of multiple heightsas in (19), and adlustrated in (21) these constraints also apjity

words with all [+hi] vowels and thosewith all [-hi] vowels While the mechanism

selecting a particular vowel for deletion is discussed further below, the important point

here is that reduction occuregardless of the vocalic makeup of these words via the

activity of the PPEAK constraintsin both instances, these constraints are responsible for

ruling out output candidates with a greater number of overall peaks.
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(21) *PeAK[+hi] >>*PEeAK][-hi] >> MAx

/misiri/ | *PeAK[+hi] | *PEAK[-hi] MAX
a. MI.SL.Ii k]
b.V  mi.sri * *
/capalo/
C. ca.pa.lo il
d.V ca.plo ** *

3.4.2 The addition of margin constraints

Now that the role of PEAK has been established, one can consider the role that the
markedness constraints presented aboa3.#1 on My and M, margins have to play in
eliminating other nowptimal output candidates resulting from Vowel Syncdpdas
already been motivated thitie Colloquial Bamana Ihierarchy is ranked entirely below
FAITH given that any consonant is possible in syllabigal position Along these same
lines, we have seen that the Colloquial Bamandigrarchy is split, with *NM/Obs being
the only elemenof the hierarchy ranked abo¥aiTH, given the impermissibility of ever
having obstruents in ppositions in this languagBecause sonorants are readily attested
in M, positions, we know that *MSon must be ranked beldwaITH. The role of these
constrants in relation to PEAK andMAX (i.e. FAITH) is illustrated in (22).

(22) *M o/Obs >>*PeAK[+hi] >>*PEAK[-hi] >> MAX >>*M ,/Son

/kabila/ | *M »/OBs | *Pk[+hi] | *Pk[-hi] MAX *M 2/SON
a. ka.bi.la *1 *x
b.V ka.bla *x * *
C. kab.la * *x *
d. kbi.la * * * *
[ sil
e. si .| * *x
f.V sl a. *x * *
g. sil . * * * *
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These tabl ea,ux it lhlelk € tmBdikdlf, hé endominated
constraint militating against M obstruents (i.&M ,/Obg effectively eliminates
candidates (22d). (22a) is eliminated by the higlanked PeAK[ Rliconstr ai nt
Howe,ienr wor ¢s 0BAMksemy], given its low ranking, the constraint
militating against M sonorants (i.e*M,/Son is not active in choosing theimning
output (22f) Instead, the higianked PeAk[+hi] constraint is active in choosing a
winner that lacks a more marked [+hi] vowel syllable pe@kile individual M
constraints are helpful in motivating the choice of these specific types of redutped o
candidates, for more intricate cases, one must appeal to constraints on conjoined margins,
such as those presented in (13).

One particularly striking instance in which the role of the conjoinedgimar
hierarchies comes into plag in a comparison diween a word which, upon deletion,
yields a permissible Mvoiceless obstruesiil,/nasal complex CCV syllable and a word
in which the impermissibility of conjoined foiced obstruenaM,/nasal (when adjacent
within a syllable) forces the language to against reduction altogether and in favor of a
fully faithful mapping of the Standard to the Colloquial form of the wortie
relationship between these two conjoined margins relatiieattd is captured in the
partial conjoined margin schematic in (28)ustrative tableaux are presented in (24)
utilizing the constraint abbreviations presented in.(T8)s is the first time, thus far, in
Colloquial Bamana that a fully faithful outcome has been the optimal output candidate
owing to the inability of the dnguage to reduce in such a way that it generates

permissible syllable margins
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(23) Partial Conjoined Margin Schema

N1/T2
N]_/D2 Dj_/TZ
N1/N2 D1/D2 T1/T2
N]_/Lz D1/N2 T1/D2 *M 2/T
N]_/Rz D1/L2 T1/N2 *M 2/D
Nil, DR, Til, *MJN TATH
N/A,  Dilly TJ/R, *Mo/L
*MJ/N DAy Tidlo *M /R
*MJ/D TJ/A,  *MJI
*MJT  *Mo/A
(24)
LM J/D& | *Pk | *PK [
/'saf i *MZ/DEU[*MZ/N [+hil | [-hi | MAX “[*I:\Aﬂlzl/L&
a. sa. fi * *x
b.V sa. fn *x * *
c. sfa.n * *x *
d saf.n * *x *
/kabano/
e.V kaba.no *xk
f. kab.no * *x *
g. ka.bno *1 * *

Instances in which a faithful mapping of a Standard Bamana word emerges in
Colloquial Bamana can be found in words similar in shape to those inlii2%gany of
these instances, potent@itput candidates can be similarly ruled out by an undominated

*M,/Obs For other candidates, an undominatgldM 1/Obs&*M,/Obs (although

theoretically ranked abovw§*M 1/Obs&*M,/Nas) would also need to be posited.
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(25)

g.
h.

Standard
[s .ba]
[b ha]
[d .bi]

[k 2]

[f .§a.da]
[s Ba.ti]

[k ba.ru]

Colloquial
[sbE
[bnE
[dbP
[k 2]2
f §8E
[s B &]2

Kb T Ve

[d Yk U. n[d %y.ny]

*sha/*sab

*bna/*ban

*dbi/*dib

*kti/*kit

*fsa.da/*fas.da

*sbha.ti/*sab.ti

*Kkib.ru/*ki.bru

*du.

Gloss

Ot hreebd
6to becom
6dar kness
6to judge
6t o prais
6stabl ebd

6newso

knU/6courtyar

In addition to more general restrictions, there exist other minute details

concerning the coccurrenceof particular consonants in syllable margins that are

governed by positional constraintth the case of conjoined Moiceless obstruent

Mo/nasal complex syllables mentioned above, certain consonant combinations are

restricted by their position in the wb More specifically, while combinations of [tn] and

[fn] are possible both worthitially and wordinternally, a[km] complex onset, for

example, is restricted in its distributioA sequence like [km] is grammatical for some

speakers in worihternal position (e.g. @anadl A [I'G@mafl Prmaf

Ohandful o

howeversuchsequences are banngdw o ki ch i t i a I(eg.pkéisalid| 4 i [lo gnlef)

*k m.EBftboyfriendd. Similar situations are discussed by Baertsch & Davis (2009), who

suggest that segments at the same sonority level may not always patterns in precisely the

same way The behavior of [km] sequences, alongside other voiceless obshasait

sequences in Collogali Bamana, support this propositidhis worthwhile to note that
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this viewpoint differs considerably from that offered by Gouskova (2004) whose model
predicts that segments at the same level of sonority should bieleatieally.

Along these same lineare words, such as those presented in (5), that permit
reduction via [+hi] vowel loss to generate a CVC syllable with a viioa sonorant
consonantThe stipulation in such words is that reduction is only permitted when the
word-final sonorant coda isg¢ontinuant-nasal; thus, [l] is the only worefinal sonorant
coda permitted in BamarfThis type of restriction is not problematic, but it regsire
one to posit a markedness constraint likevAL CONTINUANT that would be undominated
in Colloquial Bamanaeffectively ruling out [+continuant] codas in the language word
finally. This is not an unusual restriction crdsguistically, as a number of diverse
languages fail to permit such segments in this word position, among them Korean
(Kenstowicz 2005), Th (A b r a nis9dir@ n!&- d|(Traill 1985).

An interesting situation arises in words like (ZHgn which [+hi] vowel deletion
is blocked by the impermissibility of MbbstruentM,/obstruent sequencesn such
words, there would appear to be a seemyiragiceptable-hi] deletion alternative that
could generate outcomes with permissible syllable margirtbe case of (25g), the word
k 3 b @annot delete its [+hi] vowel to yieldkbaru, however it appears that an

alternative like*kibru should be an acceptablealternative Similarly for (25h), the

13 Nasal consonants, although they are sonorants, are not found ifimedrcbdas. These consonants,

thus, appear to pattern with [+continuant] sonorants, i.e [r]. This is sompvdid¢matic, theoretically
speaking, as nasal consonants are most often consideredtortamfiant] sounds. It may be the case,
however, that this patterning can be attributed to an alternative factor. It is possible that nasal consonants
are, in fact[-continuant] but are otherwise restricted from appearing in a-funaiticoda position, as they
would force a change in the [nasal] specification of a preceding vowel. One could argue that an
undominated ID[nasal] constraint precludes this possibilityeffectively prohibits nasal consonants from
being found in wordinal syllable codas. This is, however, also problematic given that one finds no true
nasal coda emergence wefidally after phonemic nasal vowels. With these alternatives and their

respetive shortcomings acknowledged, | shall for the purposes of this dissertation state that nasals pattern
with other [+continuant] consonants in Bamana. This particular topic clearly necessitates further research.
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outcome ofd “kncénnot bet d k ,Ubut @n alternative liké d u lappéss possible In

both instanceshowever, this seemingly acceptable alternative is ungrammatical in
Colloquial BamanaWe observe, thefore, that if a [+hi] vowel target within the domain

of application for Vowel Syncope is not eligible for deletion, reductannotoccur by
analternative meang his unusual phenomenon is discusseaharedetail in Chapter 5.

3.4.3 Addressing variation

Data presented in displays (3) and (4) illustrated that, when permitted by the margin
phonotactics of the language, variation in syncopated Colloquial Bamana outputs is
possible These instances of variation can also be characterized in an optimalitgtithe
framework, however one must consider competing hypotheses of how to Qoesof

the better established means by which scholars have proposed to address variation in
output candidates is to posit that variation is due to acnitinal ranking betwen low
ranking constraints (e.g. Antilla & Cho 1998; Auger 2001; Davis unpublished ms; Davis
& Torretta 1998; Zubritskaya 1997This argumentstems from the fact that often
variation in output candidates occurs when two potential output candidatesthigrin
violations of highranking constraints in the constraint hierarchy and differ only
minimally from one anothem their violation of two lowerranked constraintsBy
proposing that these levanked constraints are adjacent to one another and ranked
indeterminately relative to one another, scholars have proposed that this provides
speakers with the opportunity to choose between one or the other output form in free
variation It may be the case that this type of variation indicates a state of chafhge or

in the language wherein a formerly critical ranking between two constraints has been
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relaxed, or alternatively a state in which a critical ranking may ultimately develop
between the two constraints.

A second analysis of variation in an optimality dretic framework is that
proposed by Coetzee (2006)n Coet zeeds anal ysi s, out put
certain set of high anki ng constraints -faorremedo nesnioduegrhed
comparison to other potential output candidates and areftine permitted to surface
Coetzee argues for this analysis by suggesting that there exists, within a particular
constraint hierarchy, a cafff point at which output candidates satisfying all constraints
ranked higher than that specified point are abergdto bewell-formed by the grammar
Violations incurred below this cudff point are minimal and thus generate a$pthat
are consideretb beequallygrammatical harmonic variants.

In the case of Colloquial Bamana, the variable output forms pezsen{3) and
(4) tiein their violations of all highranking constraints on markedness, particularly the
*PEAK constraints, as well as in their violations lefiTH (i.e. MAX). These variab
out peg.tssgr 2Ama rng§ s gmg, differ in allowing a CCV or CVC syllable to
surface upon reductio€onsidering the conjoined margin constraints discussed. 31183
the first of t h,ds B3y evould vidlapeu denerallg speaking; a
conjoined onstraint banning adjacent obstrusphorant sequences in a syllable, i.e.

a[*M 1/Obs&*M,/Son T hi s potenti al out put candi dat e
[s &8 which realizes its M sonorant in a coda and therefore in a syllable contact
sequence Taken differently, one could propose that this potential output candidate

violates an analogous conjoined margin constraint that has the word as its local domain,
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rather than the syllable, i.@q[*M 1/Obs&*M,/Son N o t e [strig§awould also violate
thissecond constraint.

In the first method of variation analysis, the two proposed constraints would
simply not be criticallyanked relative to one anotheH o we,veevre n wi t h t h
stipytlaei oot put candi dat e (o i)na cmagu steh ei tC
violates both c¢cwopybdne@prcessnt aiantlsess har
out put violating only the c(oeng gnnThidisc onstr
somewhaunfavorable outcome, given that these outputs aestatt in free variatiorA
second possibility would be to posit a general cover constraint on syllable contact which
would only penalize the CVC output, thereby resulting in each of the variation outputs
receiving only asingle violation of the equallyarked constraintswhile proceeding in
this manner would satisfy the first of the two variation analyses, the proposal of a cover
constraint to facilitate the analysis is unsatisfactory.

Coetzeebs method of anal-sytedtotp Collauial at i on
Bamana data, as well as to the constraints on conjoined margins proposedvébove
have seen throughout the above section that therhigted individual and conjoined
constraints on syllable margins, as well as the compefagr* constraintsare active in
selecting the optimal output of Vowel Syncofddwus far,MAx has served only as an
antagonist to thePEak markedness constrainfhe first mention of constraints ranked
belowMAax wasin reference to the variable outputs discussed aiWeeknow from (13)
that these constraints on permissible conjoined margins must be ranked Haetew

itsel. Fol | owing from these observatiom$ and
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analysis of variation, one can propose a split in the Colloquial Bancanstraint
hierarchy into two levels, as in (26).
(26)
Level 1: Undominated Margin and Markedness Constraints >>
*PeAk Constraints
Level 2: MAX >>[*M 1/Obs&*M,/Son,wq[*M 1/Obs&*M,/Son >>
Low-Ranked Margin Constraints
By employing these split levels, one can analyze variable outputs in Colloquial
Bamana by considering that the two possible winning candidates satisfy all the high
ranking constraints found in Level 1, rendering them “feelned and grammatical
When these calidates are passed to the Level 2 constraints for evaluation, they are
evaluated only for their harmonicior well-formednessrather than their grammaticality,
hence both output candidates emerge in variafioBonsider the tableaux in (27) that
illustrate this method of analysis for Colloquial Bamana words with attested variation in
their output forms Constraints irrelevant to the evaluation of these words have been
omitted The heavy line adjacent tdAXx indicates the split between the two constraint
levels The motivation for placing this cwff above, rather than below)ax is further

explicated in 85.1.

4 Coetzee suggests that the relative freqyef occurrence may be gleaned from this lower haicn@mk
ordering, howeverno determination in support or against thiaiwl can be made here for Colloquial
Bamana, as the frequency of occurrence of output variants has not been a focus of this gtueljicted

by Coetzeeds discussion, only a |limited number
language.
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(27)

[sarama/

*PK
[+hi]

*PK
[-hi]

MAX

a[*M 1/Obs&
*M o/Son

*M o/Son

. wil*M /Obs&

a. sa.ra.ma

Fkk|

b.V sar.ma

**

c.V sra.ma

**

/buluku/

e bu.lu.ku

Fkk|

f.V blu.ku

*%

g.V bul.ku

*%

As the tableaux illustrate, the fully faithful (i.e. unsyncopated) output candidates

lose owing to their multiple violations @& relevant PEak constraint The remaining

potential output candidates tie in theiolations of *PEAK and arepassed to the second

level for evaluation where they tie once again in their violation of the antagonistic

faithfulness constrailtlax. When evaluated by the relevant conjoined constraints, one

finds that the attested varianteeahe first and second losers below the-daféitline,

meaning that they are more wélrmed than all other potential output candidates but

equally grammatical in comparison to one anotNete that this method makes identical

predictions about the vanaoutputs from inpudisyllabicwords with possible

[-continuant-nasa] coda consonants that were presented if°(5).

3.4.4 Vowel Syncope summary

The analysis above formalized Vowel Syncope in an optimality theoretic framework in

terms of competing constraints on segmental faithfulness alongside those on peak and

5What is striking in (27) is that in such instances of attested variation, one of the two winning variants is

harmonicallybounded, given the constraints introduced thus far. Coetzee (2006), among others (e.qg.

McCarthy 2007), describe this state of affairs as an impossibility. One means by which to alleviate this
situation, however, would be to introduce another-tamked constint (e.g.NOCoDA) into the Colloquial
Bamana hierarchy that would have the effect of favoring candidates like (27c) and (27f) over their

CVC. CV counterparts.

The

addi ti onal

these candidateas traditionally defined (e.g. Samekdovici & Prince 1999).
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margin wellformednessThe variation noted in some Colloquial Bamana words differing
only in the choice of output CCV or CVC complex syllables was motivated in this
framework by proposing two constraitgvels that serve to differentiate grammatical
output candidates from those that are ungrammaktiealing considered in detail the data

and mechanisms pertaining to Vowel Syncope in Colloquial Bamanaow turn
attention to an analogous process of consonant reduction, namely Velar Consonant
Deletion.

3.5 Velar Consonant Deletion

Velar Consonant Deletion is a second process contributitigetoverall drive towards
minimization in Colloquial Bamanarhis process, presented in detail below, has the
ability to interact with Vowel Syncope and has a bearing on its application and outcome
in some instanced/elar Consonant Deletion has been obsdrin both the Colloquial

and Standard varieties of Bamana, and indeed similar processes of velar lenition are
noted in other related Mande varieties, although with different specifics of application
(e.g. Dumestre & Hosaka 2000; Konaté & Vydrine 1989dnfye 2008) In Colloquial
Bamana, Velar Consonant Deletion acts upon intervocalic velar consonants stemming
from Standard Bamana words of the shapéC,V;, where Gis a velar consonant, and

this consonant is flanked by identical vowdltis process ishe apparent endpoint of a
diachronic progression of velar consonant lenitiery.k > 0 > 9 > h > @) that yields

total segmental loss of the velar consonant and the subsequent derivation of a long vowel
Similar schemes of velar consonant deletion hlbeen noted crodmguistically, for
example in Turkish (Sezer 1981), Kranichfeld German (Glover 2009), Kwasio (Duke &

Martin 2009), as well as in the Mande languages cited al@e®ause diphthongs are
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otherwise banned in Colloquial Bamana, Velar Consbrideletion never applies
between unlike vowels, as the deletion would generate an impermissible vocalic sequence
(i.e. a diphthong).

Far fewer intricacies of application come into play when discussing Velar
Consonant Deletion, as compared to Vowel SyncApehe data in (28) illustrate, Velar
Consonant Deletion applies regularly to velar consonants flanked by vowels of any
height, as long as the vowels are identi€airthermore, the process is similar to Vowel
Syncope in that both processes achieve mugation via deletion of only a single
segment upon their applicatioRestrictions on the application of Velar Consonant
Deletion do come into play, however, in longer words, as detailed further in Chapters 5
and 6.

(28)

Standard Colloquial Gloss

a. [s.Ki] [s} 2 6to sité
b. [d %u] [d AYa 6vill agebd
c. [m&kQ [MGH 6persond
d. [t@QkQ [(tGn 6nameb

e. [c .go] [c -]- Omanner 0
f. [f .ga] [f ] 8 6to kill
g. [s .ga] [s18 6sheepbd

3.5.1 Competition between processes
As one might expect, instances often present themselves in which acceptable targets for

both Vowel Syncope and Velar Consonant Deletion are present in the Standard Bamana
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input It is the reduced outcome of such words that provides more intimate indight in
the critical relationships between constraints active in achieving the drive towards
minimization in Colloguial Baman&ut another way, we know that both Vowel Syncope
and Velar Consonant Deletion are active in their own right in driving vowel or sanso
reduction, respectivelyHowever, we have not yet probed the way that the constraints
driving these two processes depend on, interact with, or restrict one alééhfrst get
to the heart of this issue by proposing a constraint (29) that is actideving Velar
Consonant Deletion (Raffelsiefen 2004)

(29)

*VKV 1 velar obstruent flanked by vowels are not permitted

Because it has been shown above that intervocalic velar consonant deletion is a
well-attested process crebsguistically, such aconstraint is motivatedlt is not,
however, necessary to propose further language specific restrictioss azomstraint,
such as having it refer specifically to identical vowelsstead, a second, cress
linguistically welkmotivated markedness coratit (30) banning diphthongs posited.

(30)

NoDIPHTHONG diphthongs are not allowed (Casali 19§7)

For disyllabic words, such as those in (28), it is clear that Velar Consonant
Deletion is the preferred choice of minimization, given that the CalbddBamana
outputs surface with derived long vowels, rather than with deleted vdwelsch words,

the deletion of the first vowel would yield an impermissiblg/ddstruentM,/obstruent

%1t may prove to bebased upon the following discussion, tiN®DIPHTHONG is undominated in
Colloquial Bamana and that *VKV is higlanked but not in the same tier as the other undominated
costraints in the | anTgheeasendos thiseparatoh woald biat, whileeverar ¢ hy
in the Standard variety of the language, diphthongs are disallowed, intervocalic velar consonants are still
found in the speech of some individuals.
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sequencewhile the deletion of the second vowel would yieldrapermissible obstruent
coda This is illustrated in (313’

(31) *M/Obs, *VKV >> *PEAK >> MAX

[siki/ *M o/Obs *VKV *PEAK MAX
a. Si.ki * *k
b.V sii * *
C. ski * * *
d. sik * * *

The role ofMAX is of considerable interest, particularly in words in which both
Vowel Syncope and Velar Consonant Deletion have a potential deletion target, i.e. a
vowel that can be deleted yielding permissible syllable margins and a velar consonant
flanked by identicavowels Consider the Colloquial Bamana words in (32) containing

this combination of deletion targets

(32)
Standard Colloquial Gloss
a. [s.k.ig EE ERE { *s K| 6chaird
b. [s ¥u.na] [s Ya/B 6 ¥ n 8 *sku.na 6urined
c. [d¥uma] [d¥Y2%§ 41 m8*dguma o6on t he gr

7| posit that in the evaluation of candidates that have undergone Velar Consonant Deletion, a derived long
vowel (just as a phonemic long vowel) is a single peak and thus violates its respeetivednstraint

only a single time. Concerning derived longwels themselves, it is assumed that no vowel is deleted in

the generation of such a vowel (only a velar consonant is deleted), and thus no violktion \éfis

assessed as a result of Velar Consonant Deletion. While both phonemic long vowels andateyived

vowels are considered to constitute a single peak and thus have identical violatiBbskgfthey differ in

other ways. As discussed in Chapter 6, phonemic long vowels are associated to a single mora, given that
they pattern with other light syll#s, but occupy two timing slots, given that they are generally twice the
length of a single vowel. These differences become important analytically in Chaptentore on the
characteristics of phonemic versus derived long vowels, see §6.3.1, §6d385.2:3 Furthermore, it will
become clear in Chapter 6 pertaining to the patterning of syllables in certain metrical constructions and in
Chapter 7 pertaining to the tonal melodies permitted on derived long vowel syllables that derived long
vowels aredutosyllabic, i.e. the second vowel does not occupy the nucleus of an onsetless syllable.
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o

. [s u.n] [s “@s B 2 *sgu.ri Opfasting

e. [d@kOya] [d@y B *d'Okya 6t o make ¢
f. [sGkOma] [sCgn§ *sOkma 6 morni ngbo
g. [s&KOi] [s&g) ]2 *sSOKli 60to stabéd

Data (32ad) reveal that words containing potential deletion targets for both
Vowel Syncope and Velar Consonant Deletion with [+hi] vowel deletion targets have the
ability to delete either a velar consonant or a vowel to acmewmization Similar
words containing -hi] vowel deletion targets only permit intervocalic velar consonant
deletion, rather than vowel deletioRut another way, the [+hi] vowel words permit
variable outputs, while theli] vowel words select only a gife optimal output

A comparison between these two analogous situations reveals immediate
similarities, among them the fact that the fully faithful output candidatelésl outby
the highranking markedness constraint, *VKV, and that remaining potentigput
candidates tie in their violations of their respectiveeA#® constraint Furthermore,
potential candidates with phonotactically disallowed syllable margins are omitted by
undominated constraints on particular syllable margin constitudiits remaning
potential output candidates are left he evaluated by the loweranked constraints
Consider the comparison of words in tableaux (33) where attested winning candidates are

7

indicatvé by a 6

81n either instance, it can be argued that constraints adiiweng these processes participate in a
conspiracy relationship to avoid VKV sequences. Whether via *VKV itself, or by a relevaak*P
constraint, the disfavored VKV sequences are resolved via the generation of a derived long vowel or a
CCV syllable, dher by the deletion of a consonant or vowel, respectively. Segntewtal, via MAX, is

ranked below the markedness constraints driving these processes.
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(33)

s Ki *M,/Obs | *VKV *PEAK MAX
a. skl « * *kk
b.V sl i« *k *
c.V skl « * *
d. s ki« * *x *
/SAXQi/
e. sOKQI *
f.Vv SO ** *
g.? sCkli o *

This comparison illustrates that the choice of output candidates evaludigkby
cannot be resolved by appealing only to a generieeredlbmpassing version of this
constraint In a choice between (33b) and (33c), one of the attested variants deletes a
consonant, while the other deletes a [+hi] vowel, both of which yield grammaiipaite
in Colloquial Bamanaln a comparison of (33f) and (33g), however, one observes that
only (33f), the consonant deletion candidasethe winner A winner deleting a -hi]
vowel (33g) is ungrammatical in this instan&eich an outcome provides mattion for
proposing a division oMAX into specific constraints that demand faithfulness to certain
segments more so than to othdéeéven the attested outcomes in (33), it is clear that a
constraint demanding faithfulness to underlyiAg][vowels (i.e.MAX-V ;) would be
more highlyranked than one demanding faithfulness to underlying [+hi] vowels (i.e.
MAX-V+nip) Or to velar consonants (i.elax-K). This is drawn from the observation that
[-hi] vowel deletion, e.g. (33Qg), is ungrammatical, while tlefe of either of the other
two types of segments, e.g. (38) is grammatical.

Considering theoutcome noted in words like (32d), one can entertain a

vari ati onofofnd tahnea lodycsuits o f fltewasesdggdstgd inGBbEt z e e
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thatvariation in output forms could be addressed by referring to a constraioff ¢iuie
that represents grammaticality, rather than harmonicity of an output caniidale in
(27), the variation noted was between potential output candidates violatingr ahe
other lowranked conjoined margin constraint found below theofutine, the variation
in (33) is somewhat differenin such instances, the two variants differ in their violation
of one or the other lowanked MAX constraint, eitheMMAX-V.nj or MAX-K. By
proposing a slight modification to the placement of the constraint lewificlihe, we

arrive at the ranking in tableaux (34).

(34)
*M of Max- | MAX- | MAX-

)i ki | Obs | Y] PR vy | Vi K
a. skl « *| ok
b.V s il i« * o
c.V skl « o *
d. s ki« * o *

1S/
e. sOKOI *| *hx :
.V SO0 > B
9. SOKIi *x * |

Tableaux (34) illustrates the placement of theaftitine betweerMAX-V . and
MAX-V+ni, rather than between a geneMiax constraintand the sequence oPEAK
constraintsBy placing the cubff line here,one cancapture both instances of variation
noted in Colloquial Bamana, namely words like (8Qand (3ag). In both ingances, the
attested variants are the first two losing candidates found below todf cimhportantly,
splitting MAX in the manner describeldere motivates the fact that variation is not

permitted in fhi] vowel words like (324g).
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It should be made cledahat the modification to the placement of the constraint
level cutoff line proposed above, and the subsequent splMaf into more specific
constraints militating against the deletion of particular types of segmeptsatbing to
alter the analysidor variation discussed above in (2New tableaux showing the
selection of variable outputs from (27) are provided here in (35) with the addition of the

more specificMAX constraints and the new modification to the grammaticalityotfut

line.
(35)
*PK | MAX- | MAX- | oM /Obs& | we[*M 1/Obs&
/sarama/| [*Ni] | Vinip | Vi *M,/Son | *M o/Son
a. sa.ra.ma| ***l
b.V sarma | * * *
c.V srama | ** * * *
/buluku/
d. bu.luku | *** ,
e.V blu.ku o * * *
f.V bulku | = * g *

It has been discussed thus far that the analysis of variation developed by Coetzee
(2006) predicts tt grammatical but harmonicallyariable outputs will be the first and
second candidates violating constraints below the constrahoffdirie. As tableaux35)
illustrate the modifications proposed MAx and the constraint cwff line do not affect
the predicted harmonic variants, as the variants of the representative words tie in their
violation of their respectiv®Ax constraintF o(B B-c),b o {sher§a n[d rngd tie in
their violation ofMAX-V . above the cubff line and are the first two losing candidates
evaluated by the conjoined margin constraintsntbuelow the cubff. In (35ef),

although the relevarilAx constraint,MAX-V[.nj, is found below the cubff line, both
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candidates tie in their violations of this constraint, and it has no role in selecting the first
or second losing candidate that will emerge as a harmonic variaistchoice is once
again left to evaluation by the comed margin constraints, and the variants remain the
first two losing candidates below the -@ff line.

The words above represent just one particular instance in which Vowel Syncope
and Velar Consonant Deletion interact with and have a bearing on otlfeeain the
following chapters, the permissible application of these processes is discussed in terms of
theprosodic domain of application shared between them.

3.6 Dissimilation

An additional piece of evidence that provides striking support for thegstrehthe drive
towards minimization in Colloquial Bamana comes from several noted instances of
reduction that result from consonant dissimilation in words that would otherwise not be
permitted to reduce due to their potential to produce words with ingshte syllable
margins In such instances, particularly in reference to the application of Vowel Syncope,
it has been found that the languagél permit minimization to occur alongside a
subsequent process of consonant dissimilation that acts to sh@stywbending margin

and syllable phonotactics of the langua@ensider the illustrative examples in (36).

(36)
Standard Colloquial Gloss
a. [8bu.du] [8b 1] Y4  *ab.lu/*a.bdu Oproper n
b. [mi.de] [ml]® *mde 6what 6

c. [b ¥du.layil] [brl“8PF *bdu.layi/*blu.la.yi 6 pr oper n
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Beginning first with (36a), one finds that the word contains two [+hi] vowels,
although neither of the two vowels is a permissible target for Vowel SynDejedion of
the final [+hi] vowel is avoidedigen that it would generate an impermissible wbngl
obstruent codarhe first of the two [+hi] vowels is also ineligible for deletion given that
its removal would create an impermissiblgbtl complex onset or alternatively an
impermissibleb.d syllable contact sequencEurthermore, the-hi] vowel of the word is
ineligible for deletion This is drawn from the fact that ah[] vowel cannot be selected
for deletion if it is in the same domain with a [+hi] vowel, whether or not the [+hi] vowel
is eligible for deletion or notin this instance, the stalemate is overcome by the choice of
the language to initiate a change of the obstruent [d] to the sonorant [l], which then
permits [+hi] deletion via Vowel Syncope to create a permissible complex. et
situation is quite similar in (36b) where a change fromAd]l] once again facilitates the
application of Vowel Syncope by creating an environment where a permigpitile
complex onset can result from [+hi] vowel deletion.
3.7 Summary
This chapter hasntroduced complementary and interacting methods of reduction in
Colloquial Bamana that are active in driving an overall drive towards segmental
minimization in the languageThese processes, namely Vowel Syncope and Velar
Consonant Deletion, have beenwhao reduce words via preferential [+hi] deletion and
the deletion of intervocalic velar consonants in words of various shapes and segmental
makeup The goal of this chapter has been to characterize these processes and to provide
illustrative examples deomstrating their application in Colloquial Baman&he

processes have been formalized and their actions motivated in an optimality theoretic
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framework, revealing that ¢ih ranking constraints on marked syllable peaks and
dispreferredntervocalic sequenceasilitate against these marked structusexl thereby

drive their deletion It has been illustrated that these processes of reduction are bounded
and restricted by requirements on permissible and impermissible syllable margins in
Colloquial Bamana that ddr significantly from the more conservative restrictions in

pl ace in the | anguageo6s s u@verals\wael Symcapgeni t o
and Velar Consonant Deletion are active in introducing complex CCV and CVC syllables
into the languageBased upon the unique phonotactic restrictions in place in the
language, it has been shown that variation is also attested in some instances of reduction
This variation has been addressed by appealing to a split constraint hierarchy that
evaluates potential quiits based first upon their grammaticality and secondarily upon

their harmonicity.

94



CHAPTER4

REDUCTION IN COMPOUNDS ANDMORPHOLOGICALLY COMPLEX WORDS

4.1 Introduction
Chapter 3 introduced processes of vowel and consonant redict@miloquial Bamana
that act upon words derived from Standard Bamana with three syllables. drlestata
presented were drawn from a corpus of words from various lexical categories, and while
most words were monomorphs, several contained more thamgle snorphemeThe
outcomes of reduction in these words illustrated that the processes active in satisfying the
overall drive towards minimization in Colloquial Bamana do not act preferentially on
words of a particular lexical category, and furthermorey thave no general restrictions
based upon the morphology of the languddee words presented, however, have not yet
permitted a full illustration of the ways in which the processes contributing to
minimization can influence and/or bound one anotfibes shorter words, simply by
virtue of their length, did not present sufficient instances in which the processes might
potentially interact It was illustrated, however, that even within some shorter words,
deletion targets that are within the same domaimpglication for both minimization
processes can be fourfsch words, as presented3B5.1, either permit variation in the
application of one or the other process (e.g. in [+hi] vowel words) or the sole application
of Velar Consonant Deletion (e.g. #in{] vowel words).

In the current chapter, attention is focused on the application of Vowel Syncope

and Velar Consonant Deletion in nominal and verbal compounds, as well as in other
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morphologically complex words containing four syllables or more in StdriBamand.
Overall, compounding and derivation are extremely productive processes in B#&mana
concise description of the types of words that can result from these morphological
processes, as well as the types of morphemes involved in them, can benfBumaddstre
(2003)

Because these longer words have the potential to provide additional deletion
targets to be acted upon by one or both of the processes, we have the opportunity to
witness how these processes interact with one another when not forued fay a
deletion target within a single domain of applicatiBneferential patterns of deletion in
the gamut of potential environments are presented and reveal several striking
characteristics of the overall minimization process in the language, sowmleiatf are
shared and otherwise predicted from patterns of preferential deletion in shorter words
Still other outcomes of deletion in longer words illustrate the role that morphology has to
play in reduction and showcase unexpected restrictions on tbecoorence of one or
the other process that further fuel the proposal that metrical or rhythmic structure is a key
component of Bamana phonology, and perhaps the phonology of other Mande languages
The details of this proposal are defined in Chapter 6.

4.2 Preferential Velar Consonant Deletion
It is not entirely unexpected that Colloquial Bamana exhibits a preference for Velar
Consonant Deletion to apply to the exclusion of Vowel Syncope in longer words when it

can be accommodatedls mentioned previouslyhis process, when in competition with

! By morphologically complex am referring to words consisting of a morpheme plus some deriviationa
affix or words that have undergone multiple rounds of derivation and/or compouhiegtion in

Bamana is quite limitedHenceforth, all mention ahorphologically complex wordshould be understood
in reference to this definition unless otherwiseesta
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Vowel Syncope in shorter words, was the preferential choice of reductiemi]ivgwel
words but yielded variable outcomes in the reduction of [+hi] vowel woTFtiss
phenomenon was motivated in optimality theoréioms by referencing a ranking of
constraints active in the language that showcased its preference to avoid dehgting [
vowels when an alternative means is available to achieve minimiz&tensituation is
similar in longer words, although these wouts not exhibit the same types of strict
choices for a deletion target that were found in shorter wémdsach instance where a
long word contains deletion targets for both Velar Consonant Deletion and Vowel
Syncope, minimization is achieved \tlze former processlt is important to notand is
discussed in more detail beldat, generally,only a single instance of minimization is
possible in these word€onsider the examples illustrating the preferential application of
Velar Consonant Deletion in (IMorphemeboundaries are indicated liy# &nd once
again, one or more uttasted forms is indicated bgy * 6 , i f relevant,
purposes and/or comparisoA literal translation and approximate English gloss are
provided for each wordlhe tone deach individual component in isolation is provided
for the Standard form.
1)
Standard Colloqguial Gloss
a.[s ®#s .ga] [s ®.$ § § *sel.saga/*sli.saga 0sacrific
lit. prayer + sheep *sel.saa
b. [nugu#m Ygu] [NO404m Yaf%*nor.mu.gu/*nbmu.gu 6y el | owd

lit. nOr0 + powder
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c. [s ¥a#nKQ [s ¥ n@gy *sya.nO O O6super sti
lit. witchcraft + person
d. [k ¥nats ko] [k ¥n8s -] *kma.so.ko/*kum.so.ko6ver b o
lit. speech 4meat
e. [WYFYQ [THEH@ *"Q9qQs'T* QA0 6to find
lit. together + to find
f. [MGKGHEIQ [MEFHP *MmOKOrd*mOKOt@ odomest i ¢
lit. person + problem
9. [s.R#YQQ [s Y@@ *sikiyO 06sitting
lit. to sit + place
Each of the examples in (1) represents a compound composed of two disyllabic
elementsiIn each instance, one of these elements contains a potential target for Vowel
Syncope, while theother element contains a potential target for Velar Consonant
Deletion (as well as targets for Vowel Syncogé)e words in (1) illustrate that the latter
of these two elements is always targeted for deletion, thereby vyielding reduced
compounds with a deted long vowel (1ad) reveal that intervocalic velar deletion can
occur in thesecondelement of the compound, while ¢4¢ show that deletion is also
possible in thefirst element of the compoundrhese examples also support the
observation that no regttions on vowels flanking a velaonsonantre in place that
inhibit Velar Consonant Deletion from applying.
4.2.1 Historical Velar Consonant Deletion
The examples above in (1) illustrated that a limitation is in place in Colloquial Bamana

that prohibis the language from allowing more than a single instance of minimization by
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the action of these process&be strength of this imposition becomes strikingly clear in
certain morphologically complex words in which one would predict that minimization
could and would be achieved via Vowel Syncope owing to the apparent lack of an
available deletion target for Velar Consonant Deletion, such as those. itt {#as
discussed in Chapter 3, however, that Velar Consonant Deletion is a process active even
in more plonologically conservative varieties of Bamana, such as Standard Bamana
Because this process isommon in Standard Bamana, it has resulted in the
phonologization of derived long vowels in certain words that are then available as inputs
to the phonology o€olloquial BamanaOne finds in such words, however, that further
minimization is blocked in Colloquial Bamana, given that reduction is restricted to a
single instance in a worés mentioned abov&his failure to minimize provides insight

into the natureof the underlying representation of these words in the grammar of
Colloquial Bamana speakeri$ appears that the nereduced forms of these words are

still present in the input or underlying representation, and thus when subjected to the
phonology of Cdbquial Bamana, a single reduction via Velar Consonant Deletion is the
expected and attested outcome in the language, just as it was in the wordSamgider

the illustrative examples in (2).

(2)
Standard Colloqguial Gloss
a. [m”#&@Q [m” KQGq *maa.kiO oel der

IMXGKOr@ A [mO ®OrQ? lit. person + old

2The Bamana worch~ #rKresults from the compounding okgk+kKrK lit. person + old, and is an
instance in which vowels have historically undergone a shift fi@m [[a] in the resultant long vowel of
the first element of the compound.
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b. [t #m:o] [t &l |- *taa.blo/*taa.bol 6strat
/taka+bolo/A [taa.bo.lo], lit. to go + way
The examples in (2) illustrate that the attegbednunciation of these words in
both the Standard and Colloquial varieties of Bamana are segmentally idéftibalut
considering the historical forms of these words, one would expect, based upon the
discussion in Chapter 3, that reduction via Vowel $pecwould be permitted in these
words It is the case, however, that the underlying representations of theds ®axh
contain asegment that historically has been a target of reduction via Velar Consonant
Deletion The application of this process in t¢andard form of the language and the
failure of further reduction in Colloquial Bamana effectively explain the construction of
these words and their place within the overall reduction schema in Bamana.
4.2.2 Reduction in words with multiple velar deletiortargets
Thus far, data presented for longer words have illustrated the preferential application of
Velar Consonant Deletion in words where the process does not compete with Vowel
Syncope within a single domain of application, as well as instances wieehéstarical
application of Velar Consonant Deletion prohibits additional reduction via Vowel
Syncope The data presented in this section showcase words in which multiple elements
of a compound contain potential targets for Velar Consonant Delétiasdation, both
constituents of these compounds are realized with a deleted intervocalidielever,
the data in (3) illustrate that, when the constituents are compounded, and therefore
multiple targets for reduction via this process are available, oga®,aonly a single

instance of reduction is permitted

100



3)
Standard Colloquial Gloss

a. [s.Ri#@WKPY [s 3(%(” *si.ki. " (gsii. @Y 6nei ghbor
[siki+'QKIA [s WK lit. to sit + together

b.[s.g# go] [s "s'.g] *sa.ga.soo/*saa.soo0 O s heep me.
/saga+sogoh [s © 7 §, lit.gsheep + meat

C. [n p.g 8t .Ri] [n p ,t.R]? *npo.go.tii*npoo.ti 6 mai deno
/npogo+tikilA [np, Jt,2 K2 t. girlds | oinc

The compounds in (3) illustrate an important aspect of Colloquial Bamana
reduction, namely the preferent®tthe language has for generating complexity, when
possible, at the left edge of the wolven what has been presented for words of other
shapesand deletion targets in the language, it is clear that derived complexities are
permitted in other word positions, however this is the first instance in which we have had
the opportunity to witness a true preference for the position of derived compkakity,
other things being equarhis is clearly a phonological trait of Colloquial Bamana, as
there is no other way to predict why the language so systematically chooses to act upon
the deletion target of the first element of a compound, rather than thelsdement.

The choice that the language makes in generating complexity at the left edge of
the word might be expected in some sense given arguments offered often citing the
perceptual salience of such strong womndial, stemtinitial, or utterancenitial positions
Works drawing from a number of typologically diverse languages have demonstrated that
contrasts are often retained and/or enhanced, and complexities are often generated in

these positions (e.g. Alber 2Q0Erigeni 2009; Hyman 2008; Traill 198 Zoll 1997,
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1998) Colloquial Bamana appears to follow this criisguistic tendency in its
preference to have syllabic complexity at the left edge when it is presented with a choice
between generating complexity at either the left or right edge ovdhe:
4.3 [+hi] vowel deletion
It was illustrated in Chapter 3 that minimization is often achieved in Colloquial Bamana
via [+hi] vowel deletion through the application of Vowel Syncopias preference was
illustrated in short words containing vowels oultiple heights Furthermore, it was
shown that Vowel Syncope has the ability to interact with and to produce variable outputs
when in competition with Velar Consonant Deletidhis scenario occurs when potential
deletion targets for both of these proessare found within the same domain in words
containing all [+hi] vowels This section begins to explore the application of Vowel
Syncope in longer words by first witnessing the preference that the language has to delete
a [+hi] vowel, if one is availableand eligible for deletion, in order to achieve
minimization This preference is secondary to the removal of an intervocalic velar
consonant, as was illustratedg.2 If a target for Velar Consonant Deletion is available,
the target velar is deleted, andbwel Syncope fails to applyConsider the data
illustrating [+hi] vowel deletion in (4).
(4)
Standard Colloguial Gloss
a. [k ba.ru#tya] [k b "yrB *kba.ru.ya/*ki.bruya &éi nf or mat
/kibaru+ya/A [k 3 b ], Iit. me8vs + abstract
b. [K&Gm¥so] [kKG@n.s } *krOn.so/*Kd.muso 6ol der wo

IK@G-muso/A [K&@ps |, lit. old + woman
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c.[s ¥olya#ra] [s ¥r 8§ *sru@r/agmlyar 6t o have
Is u r HrayAa[s YX0.r ]§lit. to make short + past
d. [s.Ai#tkiynd] [s 2kgady  *sni.ko.nd*sini.kno 6day afte

/sini+kont A [s 2 (R lit. tomorrow + light

(@}

e.[s By [s FGiGn *sli.yOro

/seli+yOQ A [s @@y lit. prayer + place

wor ship

f. [buno#t W] [bood | Ya*bnotu.lu/*bnotlu 6sesame o
/binO+tulu/ A [biglk |, it sesame + oil

The data in (4) offer unique insight into the overall process of reduction in
Colloquial Bamanaand taken together, they provide the first pieces of information
necessary to determine how Vowel Syncope functions in more morphologically complex
words in the languagestarting first with (4a)one observes that the Standard Bamana
wordk 3 b a contagnaatwo [+hi] vowel deletion target¥®/e know immediately from the
constraints in place disallowing jkbstrueniM/obstruent complex onsets that a form
like *kbaruyais impossible in the languag€éhe second deletion target permits a feasible
outcome While it has not been discussed in detail, the inventory of posSiplge.
consonant + palatal glide) onsets is limited in Colloquial Bamana, and indggds ot
permitted in the languadeln order that [+hi] vowel deletion can occur in this word, and
to avoid the impermissible *ry onset, the [r] is syllabified in the coda of the resultant

second syllable

% This outcome is a clear illustration of the autosegmental nature of nasality in Bamana. The [nasal] feature
is brought into the compound by the nasality of the phonemic nasal vosiékirHbwever, upon the

deletion of this vowel via Vowel Syncope, jtmsal] feature is retained and reassociates to the following
palatal glide, thereby yielding a palatal na&lifi the adjacent onset.

* See footnote 6 in §3.3.1 for more on this matter.
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Example (4b) is similar in its construction and is included to demonstrate ¢hat th
morphology of the language, at least in these instances, is not active in restricting the
application of Vowel Syncopdn such an example, only a single [+hi] vowel deletion
target is availabldn these instances, syncopation of this vowel acgusich a way that
an acceptable sonorant coda is generated in Colloquial Banmapartantly, in these
words, potential -hi] vowel deletion targets in the first element of the compound are
passed by in favor of deleting an available [+hi] vowel.

Examples (4d) are similar in having two [+hi] vowel deletion targets in the first
element of the compounth both instances, the chosen deletion target is the second of
the two [+hi] vowels, thereby yielding Colloquial Bamana forms of the shape
CVC.CV.CV, rather tAn the CCV.CV.CV alternative or varianthis second CCV
alternative is generally unacceptable to speakers of the langusege and other similar
words lead one to the observation that Colloquial Bamana has a tendency to avoid [+hi]
vowels in open complesyllables (i.e. CC\nj) when the situation can be accommodated
by an equal but alternative reductidrhe counterpoints to this observation presented in
§32.2,832.3, and835.1 show that words in which a C@) is acceptable have a
CV+hi)C or CVVj+yj alternative variant as wellhis is the case in 3 syllablg 2s y | | abl e
wor (@gb ¥l &kukl H [.KAas wellasin2syllabld 1sy |l | ablkeeAwor ds
k 7k1). This may very well be a result of the observation broached in Chapteat
words emerging with the CVC syncope variant violate only one of the two conjoined
margin constraints (i.e. the conjoined constraint with a local domain of the word), while
the CCV syncope variants violate both conjoined margin constraints witharteamd

the syllable as their respective local domains (cf. Davis 20/@)le the two variants
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may be grammaticdl.e. they are variants acceptable to and used by speatkershore
harmonic CVC alternativ§phonologicallyspeaking)emerges in instances reduction
in compoundingsuch as those described abdwdi] vowels in short open syllables and
CVV syllables are otherwise common in the language.

(4e) is similar to (4b) in containing only a single [+hi] vowel deletion taifas
exampleillustrates an expected outcome of [+hi] vowel deletion and indeed an outcome
still yielding a closed CVC complex syllabl€&inally, (4f) illustrates a compound in
which the second element contains multiple [+hi] vowel deletion taiQets finds in this
instance that the chosen vowel for deletion is the first of the two targets, thereby yielding
a CCVW.pj syllable The C\.jC alternative is not preferred in these instances where an
otherwise acceptable deletion is possible.
4.4 [hi] vowel deletion
Having established the vowel syncopation patterns in compounds containing [+hi]
vowels, we now turn our attention in this section to words that contain no eligible [+hi]
vowel deletion targetsThe patterns of deletion via the action of Vowel Syncope are
similar but not identical to those observed above84m3. The data in (5) showcase
Colloquial Bamana compounds formed upon the deletion -tifijavowel.

)

Standard Colloquial Gloss

a.[k 1 b «i] [k “big]? Kk [bag] 6hypocrit

lkalab « nci/ A [K'|bape?] kloagg?], lit. mindless + instigator
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b. [[GfGA #ko] ['Gnapy ]° *Iron «o 6thing wo
[f@Q +ko/A jO | Ak[j@nagy ], lit. worried + thing
c. [yudu.ma#li] [ydem™l ]2 *ylo.ma.li*yd.mal 6t r ansf or
ly0loma+li/ A [yt m7, lit. 2o change + prog.
d. [d ‘ma#tgnu][d ‘m "tmup *dam.tmy/*dam.tnb6t o exagg
/dama+bmy/ A [d © m U lilmquantity + to pass
e. [sHKOrOta] [saran 18 1s KQ.ta 6to winé
/s +KQQa/ A [%&‘(ﬂ]&it. sky + to raise up
f. [nOgU#k :lo] [nogk ! ] *nur.klo/*nroko.lo 6t ype of
Iniro+kolo/ A [ng k 1, lit.-nurb plant + seed
Beginning with (5a), althougthe word contains a [+hi] vowel, the position of the
vowel wordfinally makes it ineligible for deletion, given that its deletion would generate
an impermissible obstruent codzeletion of either of the-hi] vowels in the first element
of the compound, dwever, yield acceptable syllable margins and therefore grammatical
forms in Colloquial Bamandn such fhi] vowel words, we do not encountarstrong
avoidance of CCV variants that was observed in [+hi] vowel word®iB Examples
(5b-c) do, however,lwcase that CVC syllables resulting from the syncopation of a
[-hi] vowel deletion target are the only possible outcome in instances where the
phonotactics of the language do not permit a CCV variant.
The compound in (5d) offers a new glimpse into timerf intricacies of Vowel
Syncope deletion preference&/hile it was observed i84.3 that Colloquial Bamana

prefers to reduce words to yield complexity at the left edge of the word, we find in (5d)

® Like other liquidinitial affixes, the initial [I] of the pastagticiple-lan is subject to nasal harmony
triggered by the [nasal] feature of the adjacent nasal vowel.
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that a seemingly acceptabli| deletion output, i.ed” ntinH is avoided The language

prefers, instead, to delete a mid vowel, d€. m Htinrfavor of retaining the low vowel

[a]. This outcome points to the possibility that the dichotomytbf][used to evaluate the

vowel syncopation patterns in tlguage may necessarily need to be further fleshed out

to [hi], [mid], and [lo], or alternatively some combination eh{] and Elo], in order to

capture the deletion patterns and tendencies in more subtle instances like tftelase

of (5d), the &nguage chooses to delete the less sonorous of the two available deletion
targets in favor of retaining the higher sonority low vavRgductions in other words, for

examples § ma B osl8om8b&tgr-andc igIKahg b& h &@xly$ ophone pl a
support this observation.

Finally, in words such as (5§ one witnesses the expected generation of left
edge complexity upon the application of Vowel Syncapeomparison of (5e) and (5f)
illustrates, once again, that no morphological restrictions é¢otaeplay blocking certain
vowels from being eligible targets for Vowel Syncoff®) is interesting in that the CCV
outputsakrit $s attested, but that a CVC alternative, &ika, is ungrammaticalThis
choice, however, should not be attributedttte avoidance of any particular type of
syllable shape in these word8s we will see in Chapter §specifically §86.4.2) a
proposal for metrical structure is presented in which the outcome of reduction in such
words is attributed to the preferential geat®n of complexity not only at the ledidge of
the word, but specifically within a disyllabic metrical foot constructed at thedfe of
the word The outcome of reduction fosakkrikta nicely illustrates the preferential
generation of complexity whin this domainlf one proposes thagkkktai s di vi ded |

t wo di sy]lilk asbikida),.omeifihds that the grammatical Colloquial Bamana
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output is one in which Vowel Syncope has acted upon the first, or leftmost unit, to yield
sakrkt8. Had Vowel Syncope acted first upon the second unit, the alternative output
*s «ka would have emergedlraken together with what has been presenteg4i@
concerning the preferential generation of-dge complexity as an outcome of Velar
ConsonantDeletion, the outcome and analogous preference resulting from Vowel
Syncope presented here mutually support one another.

Further support for this observation is found in the outcome in (5f) where, in a
compound containing two seemingly identical mid vbweletion targets for Vowel
Syncope, the target for deletion chosen is the one fountheineft-edge disyllabic
domain Notably here, for mid vowels (as with high vowel words, but not low vowel
words), a CVC outcome is preferred over a CCV alternative.

4.5 Reduction in words with ineligible [+hi] vowel deletion targets

In a comparison of Vowel Syncope outcomes in shorter words alongside those resulting
from this process in longer and more morphologically complex words, one observes that
the key differencebetween these instances of reduction is in the outcome of words
containing [+hi] vowels that are ineligible deletion targétsvas noted in834.2 that

short words containing certain [+hi] vowels that are eligible for deletion do not permit
deletion viaan alternative (i.e.-hi] vowel) reduction and instead emerge in Colloquial
Bamana identical to their Standard Bamana inpetcall, for example, the case of the
Standard Bamana wordi “kntiiat emerges faithfully in Colloquial Bamar@iven that

the [+hi] vowel was not eligible for deletiofbecausét would generate an impermissible
complex onst one might expecthat the strong drive towards minimization in the

language would force the choice of an alternati] [vowel deletion target to yield
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*du k nTbis form, however, is an ungrammatical outcome in Colloquial BanTma
observation made was that, in these shorter words, if a [+hi] vowel is present in a word
but is not eligible for deletion, no alternative means of reductioleatcommodated
The outcome in longer words is somewhat different, as data collected illustrate
that although a [+hi] vowel is a preferred target for deletion, when an eligible [+hi] vowel
deletion target is not available, the language permits an alterndtijyedwe reduction,
although importantly onéocatedwithin a different domain than the ineligible [+hi]
vowel (see 6e)Consider the following examples in (6) illustrating these points.
(6)
Standard Colloqguial Gloss
a.[m®&e.ku#ya] [mM®KR ¥ BMm[.K®¥%E *me.le.kya 0l i tera
/meleku+ya/A [m® | K] 4 8® K],%ityt@ master + abstract
b. [k ' #s .Ai] [k a’s 1 2 *kna.sini 6day bef or
/kuna+sini/A [k Yan 7, Bt.ryésterday + tomorrow
c. [m¥so#k@CGbalm¥s ki B mis K@b FFmso.kOrOba o wi s e w
Imuso+@CG-ba/A [m¥s ki B m¥s K@b R lit. woman + old + auy
d.[s##n, b]i [s ¥oim-b ] 2 *sta.mo.bi.li 6hear se
/su+ta+mobili/A [s Y2t ~ Inlit. ddad + to take + car
e.[k ¥nag lamallk & 8§ Kk {8y I.nEY 6mi crop
*kma.ga.la.ma/*kum.ga.la.ma

/kuma+galamaA [k ¥ng& 81§ k i 8g I.n8Y, lit. speech + gourd

®One speak gnks HrGo Becansistedtly, instead of the alternative provided in (6¢). Important
to note is that this speaker chosedmove the preferred [+hi] vowel but did not remove any other vowel.
Thus, the generalization that a single vowel is removed in this process is maintained, however with a
slightly different outcome. This alternative was apparently not available to thesptrekers.
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Beginning with (6a), we note that, while the word contains a [+hi] vowel deletion
target, this vowel is ineligible for deletioBeletion of the [+hi] would either generate an
impermissible obstruent coda, e.gné.lek.ya or alternatively a[ky sequencehat is
impermissible for other reasons in this languad#h these prohibitions in place, the
language seeks the next best option, i.e. minimization via the deletionlof aowel.

Given the resultant syllable margins of this word, either of thg yowels of the first
element of the word are acceptable for deletion.

The choice of a deletion target in (6b) is somewhat different in that, rather than
being compelled to delete @] vowel upon the failure to delete the first available [+hi]
deletion target, the language chooses to delete an eligible [+hi] vowel in a second
domain We find here that, due to the impermissibility of a womtial wq[kn (a point
discussed in Chapter 3), the eligible [+hi] vowel is deleted from the second element of the
compound Note that the +i] vowel of the first compound element was not chosen, e.g.
*kun.si.nj thereby supporting the observation that the deletion of a [+hi] vowel is still
preferred to a-hi] vowel deletion alternativel he situation in (6d) is quitgmilar.

The outcome in (6c¢) is similar but not identical to that in (6b,d) given that the
[+hi] vowel in the first element of the compound is ineligible for deletiWhat is unique
about (6¢), however, is that although the language once again loaksetmnd domain
for an eligible deletion target, it chooses to deletehg jowel. Because the margin
phonotactics permit it, either one of the twbi] targets produce grammatical outcomes
of minimization.

Finally in (6e), we see that the [+hi] vowel the first syllable is ineligible for

deletion due to the impermissibility of a wairdtial wg[km. With no other [+hi] vowel
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available in this word as a preferential deletion target, the language seeks to reduce the
word via Fhi] vowel deletion insteadAlthough an outcome removing thehi] vowel
from the first element of the compound, e.gur.ga.la.mawould appear otherwise
permitted concerning margin phonotactics, this option is not choHesm language
chooses instead to delete one or the othgibke [-hi] vowel from the second element of
the compoundThis follows from and supports the previous observation théijavpwel
will not be selected for deletion when it shares a domain with a [+hi] vowel that is
ineligible for deletion, even whetihe phonotactics would permit such a deletiBor
more on this particular topic, see Chapter 5.

These outcomes permit a parallel to be drawn between reduction in shorter versus
longer words concerning ineligible [+hi] vowel deletion targ@e have seem longer
words that when the preferred domain for deletion lacks an eligible [+hi] deletion target,
a word can still be reduced if it has an eligible deletion target in another ddmain
shorter words, however, deletion is blocked because there i®oaljarget domain for
deletion If deletion cannot occur within this domain, it does not have an alternative
domain for deletion, and thus deletion fails to occur entirely
4.6 Levels of morphophonological structure
The compounds and derivatives preseriteds far in this chapter have been relatively
uncomplicated in their construction, and most have contained no more than two elements
It has been noted in these words that only a single instance of reduction, whether via
Vowel Syncope or Velar Consonaneletion, is permitted to occumhis is precisely
what has been demonstrated for smaller words, most of them monomorphs, presented in

Chapter 3.
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The restrictions that have been presented on reduction are complicated somewhat
when considering words that Jea been formed by multiple rounds of compounding
and/or derivationData collected reveal that words of a certain number and type of
morphological components permit additional instances of minimization, although within
the defined b o unpbonologyfandtporotadtics niesariled s ar in
this chapter, as well as in ChapteC#®nsider a typical example of nominal compounding

and reduction in (7).

(1)

Standard Colloqguial Gloss

a.[s @I i [s ®I *sli Oprayerd

b.[s "]k a [s] 8 *ska 6sheepbd
C.[s@®% 8lg8 [s® &8 *sel.saa 6sacrificial

One can observe in a comparison of (7a) and (7b) that the component nouns of the
compound are free to undergo minimizationisolation, via their respective processes of
Vowel Synope and Velar Consonant Deletion, to yield grammatical minimized
Colloquial Bamana word4Jpon their compounding in (7c), however, only the preferred
process of Velar Consonant Deletion is permitted to agyiyalternative output in which
both elements ar reduced, e.g.stl.saa is ungrammatical.Consider next a more

complex noun in (8) generated by the compounding of a noun + postposition + verb

(8
Standard Colloguial Gloss
a.[f YAr u [f Y4r Ya  *fur/*fru Omarri aged
b. ['G [ 6in front of
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c.[b3]l a [b1]. *pil 0to provokef¢
d.[f V&b 2]l [f ¥@PPp ] 6gri ot sent to a gir
suitorodés intent to m

The words in (8) illustrate that, upon the compounding of these three elements,
two instances of reductioare permitted in ColloquiBBamana In isolation, only (8)
permits deletionThis limitation is due to the semantic avoidance of reducing the word
f YaA dfru (8a) on its own, which is the reduced form of the homofyké tto .IE pi t 6
one considers fat that the compounding of the two nominal elements (i.e. noun +
postposition) permits one instance of reduction, we then find that upon the addition of the
next element of the compound (i.e. the verb), an additional instance of reduction is
permitted In terms of morphological levels related to compounding, such a situation

could be schematized in (9).

(©) ,

furu QU bila
Display (9) illustrates that in {{furu@p'bila}® A {fur'Qébila}® A [fur'Qbla],
one instance of reduction is permitted in each level where two elements are
compounded. One notes that a slightly different schema of bracketing, i.e
{furu{ "‘Q#bila}'}? A {furu#'Qbla}’ A [fur'Qbla] achieveshe same result, however such

an dternative is not always permitted, as we observe befawthermore, Bamana is a

"It is interesting to note that a nearly identical type of branching morphological structure was proposed by
Creissels (1988) to account for the mechanism of tone assignment in instacoepatité tonalén

Bamana compounds.

8 Curly brackes, i.e. { and }, are used to demarcate morphophonological levels within which compounding
and/or derivation occur. Where appropriate, multiple levels are indicated by superscripted numbers.
Compounding proceeds from the lowest to the highest numberd lev
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postposing rather than a preposing language, thus providing support for the first
compounding alternativdt is unlikely that a postpositioin the wrong positiony} verb

would be compounded first, rather than a noun and its modifier. Importantly, the
phonological restrictions concerning syllable margin phonotactics and preferential
deletion targets are all still at play in determining the outcome df instances of
reducton. This illustration supports what has been observed previously for compounds
containing fewer elements, such as that presented)jnwhich contain only enough
elements to participate in a single instance of compoundingse elements therefore
permitonly a single instance of deletion, i.e. {seli#sdg8}[s ®1]2 s § §

One can apply these principles to compounds of varying lengths. Consider, for
example, {furu#nafolo A [f %r n]§f 6 dowr yo, [ i tInthisniastance,age +
thedeletion of a [+hi] vowel proceeds as expected to produce a resultant CVC syllable in
the leftmost domairin the second instance of {nafolo#tiki, [n § f 1]- té2rk2ch man 6,
wealth + owner, Velar Consonant Deletion cannot apply for reasons redateekrical
structure (see Chapter 6), and thus an alternative deletion (i.e. via Vowel Syncope)
applies in the first element of the compouStdill, only a single instance of reduction is
permitted.Additional examples of the unique role that the languags mor phol ogy

play in minimizing Colloquial Bamana compounds follow in (10).

(10)
Standard Colloguial Gloss
a. [t@xQ [t Oname?od
b. [NGa] ["® B 60in place ofad
c.[b3]l § [b 1] 6to puto
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d. {t&XQAnGa#bila}}2A {{KGrDablafA (GNP 11§ 6pr onc

e.[kKdg]? [KIGIAKS B 6to guardbé
f. [-1i] [-1] progressive aspect
g. [-kO] [-kO) masculine

h.  {{k OGi#li} 'k} * A {KOsili#ko}* A [kQs @, o6l ookoutd

The words in (104l) illustrate that the verbal and adverbial elementski®.d ta o
put onkeodn place of0) are compounded in th
deletion to yield nknabla This output of the first level of compounding is then
compounded to the noun (it#kK6 n a naetiee)second leveUpon this second instance
of compounding, an additional reduction is possible, this time via Velar Consonant
Deletion, yielding the doubly reduced Colloquial Bamana outfath § b Fog(10eh),
the verb (i.ekKKsi) and aspectual marker (i-4i) are compounded at the first level with
a single deletion yieldingK s. 3The2adjectival suffix;kH is then compounded to the
output of the first level, and upon this compounding aseéaeduction occurs yielding
kK s H Theresult in (10h) is particularly striking in that it illustrates that after the level
one compound has been subjected to the phonological rules of the language, the entire
compound is again subjected to the sapmonological rules at the next levéhis is
noticeable where, at the second level of compounding, the vowel selected for deletion is
found in what was the output of the first level of compounding.

There remain many words containing more than one levelompounding in

which a second instance of reduction is not observed due to phonotactic (or metrical)

restrictions barring against it at one or the other level of compour@dorgsider the case

° The expected variarklis 3yliskonly marginally accepted by speakers and may stem from the general
CVC preference as a result of Vowel Syncope discussed in 83.4.3 and §3.5.1.
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of the Standard Bamana wasd’%2t ~ no- hbe2al r2s midg, the elementsac or pse 6 +
t ®t o trma, kbeddt aFhid word emerges in Colloquial Bamanasa$zt * nThéy | 2

word is constructed as follows: {{su#tahobili}? A {suta#mobili} A [s Y2t =~ MmThb | 2
phonotactics of the language do not permit minimization at the first level of
compounding, given that it would generate an impermissifdé complex onset
Therefore, a nomeduced compound (i.e. the output of level one compounding) enters the
secondevel of compoundingAt this level, a single reduction is permitted as expected,

and thus the trimorphemic word surfaces with only a single instance of reduction.

It is also possible that morphologically complex words can surface in Colloquial
Bamana wit no instances of reduction at all owing to impermissible phonotactics or
metrical restrictions at one or more levels of compoundtansider, for example, the
Standard Bamana wokd8 | K62 ya i | or 6s shopd, kgbabasaewag+
ioprogr es s iykwKé p & sTpiswdid @merges in Colloquial Bamana faithfully
ask § | KM Phye word is constr uy®Fd {kalai#ty0Q Al ows E
[k 8§ | @ ®nge again, for semantic reasoks§ Is aot permited to reduceAdditional
restrictions on wordinal codas disallow an output likek&lal. The output of level one
compounding is therefore not reducéd the second level of compounding, neither a
syllableinitial g[ly sequence nor ahy syllable contacsequence with rising sonority are
permitted, and thus minimization does not occur at this.level

One can compare this to a similar Standard Bamana kv@d 2Zhbht%rserges in
Colloquial Bamana ak § | §ln this instance, the word is constredt{{kala#li} *so}*

A {kalali#so} A [k § Is § IAlthough level one compounding proceeds in the same

manner (i.e. it emerges noaduced), the restrictions on syllable contact found in the
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previous example are not present here at the second legeinpiounding Thus, [+hi]

vowel deletion is permitted to apply, thereby vyielding a singly reduced output in
Colloquial Bamana.

4.7 Residual issues

It can be expected in any language that certain residual issues and/or inconsistencies may
be found in referere to a particular process or phenomenon that do not follow precisely
with the predictions and analysis of the vast majority of other words in the langduege
outcomes of vowel and consonant reduction in Colloquial Bamana are no different in this
regard The subsections below offer brief comment on several issues that arise, including
the inability to reduce certain words for reasons of semantic avoidance and homophony,
restrictions on reduction in compounds due to word minimality conditionsfeaaumsve
application of phonological processes within a single domain, and a limited number of
unpredicted instances of multiple deletions within a single domain.

4.7.1 Homophony and semantic avoidance

It was illustrated above that some Standard Bamana wordstpermit deletion as
expected in Colloquial Bamana owing to a combination of homophony and semantic
avoidance This was demonstrated in (8) for the Bamana worth® ma r r, wheerg e 0
speakers prefer to avoid reducing this wordfta as one might otherise expect*fur is

also not an acceptable outcome of reduction due to the impermissibility of [+continuant]
word-final sonorant coda consonani&his avoidance of YA uf ré/mar ri aged st
from the fact thaff ri%4the outcome of reduction for therophonef %46t o . spi t 6
Speakers, however, permit this reduction in longer words, as.i®i@jlarly, the word

b-lé6chand/ brancho i s never reduced i n Col |
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reduced forntb | is»the minimized outcome of the hontmmeb | 4»bld'6 vesti bul e?d
The inabilityofbo - bhand/ branch6é to reduce yields i ns
would otherwise appear to be subject to minimization are left unredbioeexample,
the Standard Bamana word - | - vd-bll -ack mai | 6 emer ges faith
Bamana This avoidance is unpredictable as there are many instances in which
homophones are both permitted to reduce,ley A & 18t 0 r e |belalhsBel @t an d
provokeod.
4.7.2 Minimality conditions
While one can view the processes affecting minimization in Colloquial Bamana
compounds in terms of morphophonological levels, the language has conditions or
thresholds of minimal structure in place that must be satisfied in order for one or more
instancesf reduction to occuit has already been presented that monosyllabic Standard
Bamana words are not subject to reduction in Colloquial Bama@ha minimality
condition in place disallows words not meeting a minimal structural condition of
bisyllabicity from reducing Standard Bamana words containing two, three, and four
syllables permit a single instance of reduction, and therefore emerge in Colloquial
Bamana with one less syllable than their Standard input. fohese reductions occur
within the bounds anhrestrictions on phonotactics and metrical structure mentioned thus
far.

A second threshold is found in complex words that are formed by more than one
level of compounding It has been shown that words satisfying this raitel
requirement typically penit additional instances of reduction, however in order for this

second reduction to occur, the word must again meet a minimality condition for
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reduction The condition for allowing a second reduction in Colloquial Bamana (all else
being equal) is an inpuform with five syllables This condition is illustrated in a
comparison of the Bamana wortls§ k a ma Ir @ v e f &wbila 6amad r i age gr i
Consider their respective constructions in (11).

(11)

a. {{taka#ma}la}’ A {taama#la} A [t § §ME BB vel er 6
b. {{furu# Qp'bila}® A {fur'Q#bila} A [f @@l § 6 marri age gri o

The examples of compounding in (11) illustrate Standard Bamana words with
four and five syllables and their outcomes in Colloquial Bambinél.1a), the input form
containsthree morphemes spread across four syllables, and the output in Colloquial
Bamana has three syllablé&/e find here that although it would appear that the output
t 8§ a ma (1ka) may be able to reduce a second time yieldtagnilg this second
reductionis ungrammaticalThe input form in (11b), however, contains three morphemes
spread across five syllablegn this compound, a second instance of reduction is
permitted and readily occur§hese restrictions on minimization point to the intimate
interplayof the morphology and phonology of the language and highlight the bearing that
one has upon the othevliore specifically, the morphological condition for a second
reduction is that the compound must be composed of more than two morphemes, while
the phonolgical condition for a second reduction is that the compound must contain
more than four syllables in its underlying form.
4.7.3 Nonrecursive application
Brief mention is warranted in reference to additional evidence for the interplay of

morphology and phwlogy in the reduction of morphologically complex words in
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Colloquial BamanaOne finds that in words meeting the syllabic requirement for a
second deletion but failing to meet the morphological requirement, reduction cannot
occur recursively within a sghe level of compound formatioBuch an instance would
represent an analog to a word like that presented in (11a) where the morphological
requirement for a second reduction was met, but the phonological requirement for a
second reduction failed to be sfitd We have withessed that words like (11a) that fall
into the latter category fail to minimize a second tifBeample (12) below, represents
the former category, and once again illustrates that both conditions for a second reduction
must be met in oraédor it to occur

(12)

{n « f#tiki} bA [naf tk,* i« f] otdii ch mano

Example (12) shows that only a single instance of reduction is possible in this
bimorphemic compoundWhile it has been otherwise shown that intervocalic velar
deleton via Velar Consonant Deletion is a preferred process in Colloquial Bamana, for
reasons of metrical structure, this process fails to applyafalotiki. Instead, Vowel
Syncope acts upon the first element of the compound to wafldtiki in Colloquil
BamanaEven though the result of this first round of minimization creates what would
otherwise be an acceptable target for Velar Consonant Deletion, ife«gf *), asedond
round of minimization fails to occu his failure of application, even the presence of a
preferred deletion target, reinforces the observation that only a single instance of

reduction is permitted upon the compounding of only two elements.
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4.7.4 Unpredicted deletions

A limited number of noted instances have been discoverechich multiple deletions

are unexpectedly permitted to occur within a single morphological level. In such
instances, the outcome is severely restricted in its syllabic struatarehe types of
reductions from which it can resuWords falling into tiis category are of two shapes: 1)
those created by the loss of two [+hi] vowels or one [+hi] and dmvowel to create a
CCV.CCV word, 2) those created by the loss of two [+hi] vowels to create a CVC.CCV
word. Importantly, however, the Mposition (i.e the second member of the branching
onsetor singleton codain each syllable must contain a different sonorant consonant

Consider the representative examples in (13).

(13)
Standard Colloqguial Gloss
a. [b? B ] [b Lk"r] - unci r cohwnycdi sed
b. [b? 5.F]8 [b s 8 6paved roadbd
c. [j.RB Ya]va [ D] Y 6l eafd

The examples in (13) illustrate that such instances of unexpected multiple
reductions are possible in both compounds and monomo@ptes can judge from the
tonal pattern of the words in (13) that (13a) is a monomorph and that (13b) is a nominal
compoundThis is apparent given that (13b) exhibits the tonal compactness pattern found
in L-initial Bamana compound# may be the case that the limited ability@dlloquial
Bamana to permit multiple instances of minimization such as these indicates that the
language is at a state of flux in its development where only certaimid®d types of

multiple complexity are permittedndeed, out of all the potential momes of multiple
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deletion within a single level of compoundinghese specificCC.CCV and
CVCyCGV words are permitted to the exclusion of all other possibilities, among them
other*CVC.CCV words as well agCVV.CCV, *CVV.CVC, *CCV.CVV, *CVC.CVV,
*CCV.CVC, *CVV.CVV, *CCVC.CV, *CVCC.CV, and even *Cg/.CCyV. These
restrictions are discussed in more detail in 85.8.

4.8 Summary- A scheme for minimization in compounds

Taken together, the phonological and morphological properties of Bamana discussed in
this and the preceding chapter allow one to construct a scheme by which minimization
occurs in nominal and verbal compounds, as well as in other morphologically complex
words inthe languageWhat is immediately clear is that the phonology of the language is
active, first and foremost, in compelling the overall drive towards minimization in the
language via the application of two analogous and at times competing pronessely,
Vowel Syncope and Velar Consonant Deletidine additional role of metrical or
rhythmic structure in bounding and restrioc
processes is presented in ChapterF@rthermore, we have seen in 84.5, that the
morphology of the language is active in defining the morphophonological levels within
which the discussed phonological processes in the language cait hes been
illustrated that a single instance of reduction, either via Vowel Syncope or Velar
ConsonanDeletion, is permitted to apply within a given morphophonological lévai

words that witness multiple instances of compounding ardidwation and therefore
contain more than one morphopiongical level, additional instances of reduction are
permited, although always respecting the overall phonological characteristics and

phonotactics of the language.
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A typical Bamana monomorph, necessarily occupying only a single
morphophonological levelgenerally permits only a single instance of reduction via
Vowel Syncope or Velar Consonant Deletion, provided that it meets the minimal
condition for reduction of bisyllabicityfwo element compounds and other bimorphemic
words also occupy a single morphological level and similarly permit only a single
instanceof reduction Within this level, all words are subject to the restrictions in place in
the language on margin and syllable phonotactics, as well as on metrical stici@e
morphologically complex words and compounds in Bamana enter into higher
morphoplonological levels of compounding within which the phonological processes of
reduction in the language are once again permitted to apply a single time.

With this scheme of reduction in place, and the morphology and segmental
phonological processes activa iColloquial Bamana analyzed, turn next to a
formalization of reduction in an optimality theoretic framework utilizing Harmoni
Grammar (e.g. Albright, Magi. Michaels in press; Farrd$rimble 2008; Smolensky &
Legendre 2006) in Chapter 5, followed bymposal for prosodic structure above the
level of the syllable in Bamana in ChapterOita presented illustrate that restrictions
bounding the application of Vowel Syncope and Velar Consonant Deletion are due to the
| anguageods digylasctpnosodictfaetahat serfe as a domain of application
for these processel will be shown that these two processes fail to occur across a foot
boundary and that the processes of reduction in the language operate in such a way that
they preferentiallygenerate syllabic complexity in the leftmost foatditional features

and processes active in Bamana in support of prosodic footing are also discussed.
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CHAPTERS

AVOIDING MULTIPLE COMPLEXITIES

5.1 Introduction
The preceding two chapters debed the emergence of syllabic complexity via the
application of two phonological processes, namely Vowel Syncope and Velar Consonant
Deletion, in monomorphs, nominal and verbal compounds, as well as in other
morphologically complex words in Colloquial Bana While both chapters illustrated
the strength of the overall drive towards minimization in this languegelting from
these processes, Chapter 4 began to explore the intricate interplay between the
morphology and phonology of the language, companehthe grammar that have been
shown to place mutual r e st adcantodatengltiple n t he
instances of segmental minimization, and thereby, to inhibit the introduction of multiple
syllabic complexities into a word.

It has beenl®own that the avoidance of multiple instances of syllabic complexity
is not an explicit property of the Colloquial Bamana word, but rather, it is a property of a
given | evel of t h.dt hds beemillustrgted onsth limited gxdemions g y
(see 84.7), that a wellormed morphophonological level in Colloquial Bamana contains a
maximum of two lexical elements (or alternatively a combination of lexical and
grammatical elements) within which a single instance of segmental reduction is permitted
to occur This observation was supported with evidence from Colloquial Bamana
monomorphs containing just a single element, as well as nominal and verbal compounds

containing two elements, where a single instance of minimization is permitted within the
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boundso f the | anguageds pr os o.dRurthernpoteoinvas o gy
shown that some words are formed by more than a single round of compounding or
derivation, and therefore these words are comprised of elements found within more than
one morphophorogical level Importantly, the output of the first level of compounding
serves as one of the two input elements to the second lpah the compounding or
derivation of two elements in the second level, an additional instance of reduction is then
permited to occur if possibleAdditional details concerning the minimal phonological
and morphological conditions necessary for segmental reduction are described in 84.7.2.

Drawing upon what has been presented thus far concerning segmental
minimization inColloquial Bamana and its application and restrictions in compounds and
morphologically complex words in the language, the current chapter proposes a
formalization of the described phenomena in an optimality theoretic framework
Importantly, this chaptedlustrates that the avoidance of multiple complexities in this
language is due to harmonically weight{@®.2) and superlineaf85.9) relationships that
exist between certain types of constraints in the languagés simplest instantiation,
this harmort relationship is witnessed in the interaction between those constraints
militating against marked syllable peaks (i.e. those driving minimization) and those
demanding segmental faithfulness to the input

What is key in this chapter is the observatiaat @strict dominationevaluation in
standard Optimality Theory has the effect of overpredicting segmental deletion and
therefore the creation of syllable complexiBecause thePeak and *VKV constraints
compelling segmental deletion are ranked higheanthantagonistic faithfulness

constraints (i.eMAXx) that resist minimization, a standard optimality theoretic evaluation
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of potential output candidatesould predictthat a winner with the least syllable peaks (or

a combination of fewer peaks and feweembcalic velar consonants) liwWbe optimal in

all instancesThis can be shown clearly in (1), where the attested winner (1a) is ruled out
owing to its retention of a three syllable peakise predicted but unattested winner (1c)

containing only two syllale peaks is instead selected as the winner.

(1)
o ol % i i ﬂ[*M 1& ; Wd[*M ]_& *

/[ n Ur U *PkK[-hi] | MAX][-hi] ML ML M /L
avnUOr . K *= * * *
b. nU. r ( =
CL nr U k ** ** ** i ** **

It is clear that a framework in which candidates are evaluatadstrict
dominationcannot account for Colloquial Bamartis shownin this chaptethat the
unique inteplay between constraints in Colloquial Bamanéegtercharacterized in an
instantiation of Optimality Theory (Prince & Smolensky 1993/2004) known as Harmonic
Grammar (e.g. Smolensky & Legendre 200Bgcause Harmonic Grammar permits
constraints to be agnedweights rather than a hierarchical ranking that obeys the
principle of strict domination this framework has the ability to capture effects of
cumulativity, e.g. cumulative markednesEhis is drawn from the observation in
Colloquial Bamana that ¢ violation of a highweighted constraint on segmental
markedness is harmonically favored in comparison to the accrual of multiple violations of
low-weighted constraints against syllable complexity (i.e. relevant margin constraints and
conjoined margin catraints) Taken another way, in this language, having a higher
number of syllable peaks is a more harmonic choice than generating multiple complex
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syllables. However, as we will see, this harmonicity only holds to a point, as
minimization is still the ovall preference in the language.

This chapter also introduces that additional types of cumulativity are at play in the
avoidance of multiple instances of syllabic complexitywvas shown in Chapter 4 that
two idiosyncratic properties of Colloquial Bamarsae the preference to delete
intervocalic velar consonants via Velar Consonant Deletion to the exclusion of other
types of deletion, as well as the inability of the language to deletg agwel via Vowel
Syncope when a [+hi] vowel is present withire tieame domainTaken another way,
these analogous phenomena illustrate that the presence of certain structures in Colloquial
Bamana, and their ability or inability to be deleted, either facilitate or preclude other
processes from contributing to minimizati
5.2 Cumulativity and Harmonic Grammar
A key component of Harmonic Grammar (e.g. Smolensky & Legendre 2006), and one of
its most striking attributes in comparison standard Optimality Theory (Prince &
Smolensky 1993/2004), is its ability to account fbe unique effects of cumulativity
found in the languages of the warl8uch cumulativity effects have been attested for
markedness constraints, faithfulness constraints, and combinations of markedness and
faithfulness constraintsStandard optimality #oretic approaches, as we have seen in
Chapter 3, employ a principle known agrict dominationin their evaluation of
constraints In a framework utilizing strict domination, constraints on markedness and
faithfulness are ranked hierarchically relativeoime another according to the ways in
which they interact, i.e. either critically or nentically, to yield an optimal output

candidate for the grammarhe idea of strict domination is such that a single violation of
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a highranked constraint is more abys phonologically speaking, than multiple violations

of any single constraint ranked below it, or alternatively any combination of constraint
violations assessed below Evaluation proceeding in this manner is unable to capture
phenomena that have conte be known asgang effectsor cumulative constraint
interactions i.e. instances in which ¢hcumulative violation of loweranking constraints

has the ability to overadow the violation of a higheranked constraint, thereby
rendering optimal an outpaaindidate violating the highesinked constraint.

Rather than employing a strict ranking of constraints, againdard Optimality
Theory, Harmonic Grammar proposes that constraints are weidghtading from the
conventions developed in more recent vgoenploying Harmonic Grammar analyses
(e.g. Abright, Magri & Michaels in press; FarrSrimble 2008; Legendre, Sora&
Smolensky 2006; Pater 2009), constraint weights are assigned positive numbers that may
be whole integers or decimal8Vhen constraintsare evaluated for a given output
candidate, the candidates accumulate violations that are indicated by a whole negative
number The number of violations and the constraint weights are factored to yield a total
harmonyscore The candidate emerging with th@vest absolute value for itsarmony
score is deemed the optimal, or most harmonic, output among the potential candidates
Because constraints are evaluated in this way, potential output candidates accruing
multiple violations of lowranked costraints lmve t he pot entotherl to
candidates that might violate a higher weighted constraint, but in a less costljhuay
effects of cumulativity can be witnessdthportantly, constraint weights are language
specific, just as constraint rankingse instandard Optimality TheoryFurthermore, as

FarrisTrimble (2008) discusses, the constraint weights themselves are arbitrary, and it is
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the relationship (or ratio) between them that is crucial in predicting the most harmonic
outcome for some inputConsider the comparison between methods of constraint
evaluation in Standard Optimality and Harmonic Grammar illustrate®)irarfd @),
respectively.

(2) CONSTRAINT 1 >> CONSTRAINT 2 >> CONSTRAINT 3

. CONSTRAINT CONSTRAINT | CONSTRAINT
linput/
1 2 3
Candidate A *|
V Candidate B * *

(3) WCONSTRAINTZ + WCONSTRAINT3 >> WCONSTRAINTl

(adapted from Farrigrimble 2008)

. C G C;

finput/ w=3 : w=2 | w=2 H
V Candidate A 10 -3

Candicate B -1 -1 -4

Tableau ) illustrates a typical strict domination analysis of potential output
candidateslin this standard optimality theoretic analysis, Candidate A loses to Candidate
B owing to its single violation of the higlankingCoONSTRAINT 1, even though Candidate
B has accrued migple violations of other lowerranked constraints Because
CONSTRAINT 2 and CONSTRAINT 3 are lowerranked tharCONSTRAINT 1, it is impossible,
with the constraints ranked as they are, for Candidate A to emetiye @sner.

Tableau 8) illustrates an analogous situation that yields a far different outcome
when constraints are assigned weights rather than being ranked in a strict hierarchical
fashion One finds that althouglRONSTRAINT 1 has a higher weight thantleer of the

other two constraints involved, Candidate B, by its rpldtviolations of the two lower
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weighted constraints, accrues a higher violation score than Candid&andidate A
emerges as the winner given its lower violation score, andrévesis that cumulativity,
rather than strict domination, is at work in selecting the most harmonic or optimal output.

These and other types of cumulativity effects in phonology have been discussed in
a variety of contexts, among them deyshy languagegAlbright, Magri & Michaels in
press; Goldrick & Dalath 2009; Khanjian, Sud& Thomas 2010; Levelt, Schille&
Levelt 2000; Tessier 2009) and fullieveloped languages (e.g. Coetzee & Pater 2008;
Green & FarrisTrimble 2010; Kirchner 1992), loanword phdogy (e.g. Kawahara
2006; Pater 2009; Pater, Bhé&tPotts 2007), and in terms of limits on complexity within
a given prosodic domain (e.g. Albright 2008, 200BarrisTrimble (2008) utilizes
Harmonic Grammar to provide a detailed typological illustratibattested and predicted
cumulativity effects, specifically cumulative faithfulness, in both developing and fully
developed languages.

As this chapter demonstrates, effects of cumulativity come into play in Colloquial
Bamanai particularly effects of wemulative markednessMore specifically, the
markedness constraints that most obviously come into conflict with one another are the
high weighted PEAK constraints (that effectively act to drive minimization via Vowel
Syncope) and the set of low weightedividual and conjoined margin constraints that, in
sum, militate against marked syllable structur@se relationship between these
constraints is discussed in detail in §5.4

Another important relationship is that which exists between the markedness
constraints active in the language that compel minimization (once again,PH *

constraints) relative to those demanding faithfulness to the Standard Bamana input (i.e.
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MAX constraints The antagonistic relationship between these constraints is cracial i
Colloquial Bamana, as the ratio between these sets of constraints is key to the appropriate
ratio of constraint weightings for this languagis relationshipis consideredh 85.3.
5.3 Antagonistic weighting
While constraints in a Harmonic Grammar as@é are weighted rather than ranked, the
weights that they are assigned, in essence, reflect a hierarchy ofFsmrtsxample,
constraints that would be undominated in a Standard Optimality Theory analysis are
those that carry the highest weight in a mdanic Grammar analysisLikewise,
constraints that would be levanked in a standard analysis are assigned lower weight in
a Harmonic Grammar analysigherefore, the weights assigned to constraints in
Harmonic Grammar allow one to formalize the degreeraiio of preference or
dispreference for a particular structure or outcontes property of Harmonic Grammar
comes to the fore in Colloquial Bamana in a comparison betweerPth& tonstraints
and the vocalidViax constraints that influence the phonola@iprocesses underway in
the language

While it has been otherwise illustrated by the Colloquial Bamana data presented
in Chapters 3 and 4 that minimization in the language is preferred to the maintenance of
the fully faithful and norreduced Standard Bwana form of a word, we have, thus far,
been unable to formalize theéegree of antagonism between these competing sets
constraints Furthermore, the standard optimality theoretic analysis offered in Chapter 3
was not able to capture some of the more iateicetails of the choice that the language
makes to delete a [+hi] versus-hi] peak, or alternatively, the choice to retain one or the

other of these peak vowels may come as little surprise that the relationship between the
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weightings of PEAK andMAX is the most crucial ratio to consider in the determination

of a harmonically reduced output in Colloquial Bamdh# this weight relationship that
allows the language to express its drive towards minimization via the higher weight of
*PEAK, coupledwith a lesser violation of relevant faithfulness constraintsNiax). The

ratio between these constraints insures that a fully faithful candidate (i.e. one maintaining
more peaks) is less harmonic than one in wifiettH has been violatetl.Consider te
tableau in 4) where the relevant margin constraints (i.e. both individual &bhstraints

and conjoined *M&*M, constraints) are collapsed into one cover constraint (i.e.

*M ARGIN) for the sake obrevity.

(4)
. *Pk[+hi] | *Pk[-hi] | Max[+hi] | *MARGIN
kabila/ |\ 25" ‘w=425 w=2 | w=15 H
a.V ka.bla 20 -1 5 -1 -12
b. ka.bila 1 2 § -13.5

This Harmonic Grammar tableau illustrates thad big t8e winning output with
a total violation score of 12, compared to the fully faithful candidage b, 3vith & total
violation score of 13.5This tableau allows u observe the fact thateteris paribus
had the ratio of weights between the constraint compelling [+hi] peak deletion (i.e.
*Peak[+hi]) and the antagonistic constraint favoring its retention Wiex[+hi]) been
altered more than minimally, a ungrantinal outcome would have emergédMore

specifically, if the Peak[+hi] constraint was weighted more closely to ithi]

L While this is the prevailing generalization for vowel minimization in Colloquial Bamana, it is illustrated
below in 85.9.2 that this is not always the case. Colloquial Bamana data have shown that, in a limited set of
instances, an output that is fullytfaful to the Standard Bamana input is more harmonic than one that has
undergone some type of reduction.

2While only the antagonism betweeReiak[+hi] and Max[+hi] is spelled out in detail here, it should be

clear that a similar antagonism exists betwdemak[-hi] and its counterpail Ax[-hi], as well as between

*VKV and its counterparMAx-K.
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counterpart (e.g. w = 4.5), amdlax[+hi] was weighted closer to the antagonistREAK
constraints (e.g. w = 3.5), the fully faithfcdndidate, with a violation score of 13, would
have emerged as the winner, rather tka® b Wit8 a total violation score of 13.5his

hypothetical alternative is provided for comparisorin (

®)
. *Pk[+hi] | *Pk[-hi] | MaAx[+hi] | *MARGIN
fkabilal |\ =45 iw=425 w=35 | w=15 H
a.V ka.bla L2 -1 E -1 -13.5
bL ka.bila 10 2 § -13

This illustration of just a single input word and its harmonic output is an obvious
oversimplification of the complexities that come into play in determining the appropriate
ratio between these sets of constraints givenntla@y types of words and deletion
patterns found in the languagehe relevant observation, however, is that an appropriate
ratio between the weights of these antagonistic markedness and faithfulness constraints
must be determined in order to compel theeobsd phonological processes underway in
the languageThe finer details of a Colloguial Bamana Harmonic Grammar analysis are
explicated in the sections that follow.

5.3.1 Weight assignment

Computational programs designed to assist in the proper detdomiradt constraint
rankings OTSoft Hayes, Tesar & Zuraw 2003) and more recently constraint weightings
(OT-Help, Becker, Pater & Potts 2007) are currently available and have been used in this
chapter as a supplementary means to verify the constraint weitjized in this chapter

and to strengthen mettions for the proposal &fuperlinear constraint conjunction, as

discussed in §5.9.

133



Following the protocol suggested for OTSoft (Hayes, Tesar & Zuraw 2003),
constraints motivated in Chapter 3 for Bamawdth the initial exception of conjoined
margin constraints), along with the winning and potential output candidates for
Colloquial Bamana words presented therein, were submitted to the program for
computation utilizing a constraint demotion algorithinwas necessary to utilize tlze
priori ranking function to prevent atheoretical rankings of singleton margin constraints
interspersed between other constraints in the hieraltclvas confirmed via this program
that singleton margins constraints alone act capable of producing the attested
Colloquial Bamana grammar, and thus relevant conjoined margin constraints were
introduced to the rankindgJpon the addition of these conjoined constraints, the program
generated a constraint ranking identical to thaippsed in Chapter.3mportantly,
variation between output candidates was not able to be addressed in OTSoft, as the
programs algorithm necessitates the assignment of only a single winning candidate for its
computationsiIn such instances, one of the twospible grammatical candidates was
chosen and introduced to the program.

Potential candidates suspected to disobey strict domination were introduced to
OTSoft, and as predicted, the constraint hierarchy was not able to predict the attested
winner. Files were transferred to OMelp (Becker, Pater & Potts 2007), a similar
computational program with the capability to assess violations in a Harmonic Grammar
framework While this particular program has some limitations, specifically its inability
to introduce djustments similar to those mentioned above concerning the theoretically
fixed ranking of certain margin constraints, it still has the ability to evaluate and assess

the feasibility of a given grammafhe candidates predicted to behave in a harmonic
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manne were submitted to OHelp, and an appropriate weighting was computed
Importantly, when candidates predicted to require a superlinear ranking of constraints
were submitted for computation, an appropriate constraint weighting was not passible
this cue a superlinearly conjoined constrai(€5.9) was added to the constraint
inventory, after which an appropriate weighting was compukbd was repeated with
identical results for the secoladd thirdproposed superlinear combination of constraints
This outcome confirms and supports the proposed addition of superlinearly conjoined
constraints into the Colloquial Bamana constraint inventory in order to generate a
harmonically completgrammar These issues are discussed further in 85.9.

5.4 Conflicting markedness constraints Peaks versus syllable margins

The Colloquial Bamana data presented in Chapter 4 highlight the fact that only a single
instance of segmental reduction is permitted (in most instances) within a given
morphophonological level, wheth#énat level contains a single monomorph or a more
morphologically complex word with two constituents, e.g. a nominal or verbal
compoundThis restriction is most apparent in compounds composed of constituents that
are otherwise permitted to reduce whenisolation An illustrative example is the
Standard Bamana wordr Umwg/e | | owéo , c o mpmrséa toype hef nto
andm¥2géup o w.d ke camponent nouns, in isolation in Colloquial Bamanandte

andm Y4, YespectivelyHowever, upon their compounding in the colloquial variety of the
language, only a single instance of reduction of permitted, and thus the compound
n'r'mY.@merges as the grammatical outpot t h e wor d Andthee tldselyw 6
related wordh'r Ok @ lee@e d orf0 tphleamt 6 emerges in Coll oq

a single reduction, i.e'r k - ds epposed to the doubly reduced® r dr tna Ok | o
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The observation that Colloquial Bamana avoids generating multiple reductions,
and subsequently awts generating multiple instances of syllabic complexity within a
single morphophonological level, can be formalized by considering the competition
between two conflicting sets of markedness constraints active in the phonological
grammar of the languag®n the one hand, we know that the pair ®EAK constraints
introduced in 83.4.1 are highlyeighted markedness constraints in Colloquial Bamana
that militate against particular syllable peakkeir high weight compared to that of their
antagonistic faithflness constraints compels vowel deleticBubsequently, these
constraints are active in generating the CCV and CVC complex syllables that result from
Vowel Syncope.

This pair of *PEAK constraints is in direct opposition to a second set of
markedness comnsiints, namely the individual and conjoined margin constraints
introduced in 83.3These constraints, in their various instantiations, militate against the
presence of certain types of segments (e.g. obstruents, sonorants, nasals, etc.) in particular
syllable margin positions (i.e. Mor M; positions), or alternatively against the-co
occurrence of particular segments within a local domain (e.g. the syllable or the livord)
was shown in 83.4.3 that the conjoined margin constraints, as they are defindéide pena
M; and M, consonants in syllable contact sequences, as well as those in syllable onset
clusters when their local domain is the wovdhen the local domain of the conjoined
margin constraints is the syllable, only syllable onset clusters are penaeetind,
therefore, that while thePEAK constraints are active in generating complex syllables, the

M, and conjoined M& M constraints are active in preventing them
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The issue that arises in the competition between these opposing sets of constraints
is the low weight of the individual and conjoined margin constraints compared to that of
their *PEAK counterpartsBy considering the competition between these constraints in a
Harmonic Grammar framework, the limits on reduction in Colloquial Bamana become
clear Consider the result of minimization i6)( Constraints relating to [+hi] vowels do

not have a role in evaluatidor this input andhave been removed for the sake of brevity

(6)
_ | PKEhI IMAX[HITE M A& | wd*M & ML
/ nUr u ; LML L ML H
W:4.255W:2.55 w=.6 | w=.6 EW:.Z
avnOr . k| 3 | 1 | .1 i 1 |-16.05
bonO. r 0 -4 17
c. nrU. kl -2 { 2 + 2 i 2 | 2 |-163

The Harmonic Grammar tableau @) (llustrates that the most harmonic output of
reduction for the Standard Bamana wotdHolo is the candidate6g), n'r k ; With a
single instancef reduction This output candidate accumulates the lowest total violation
score among those candidates considdrathermore, this outcome is telling on several
levels in that it demonstrates both the antagonistic relationship betWeer &ndMAXx
andthe ability of the low weight single and conjoined margin constraints to act in such a
way that their cumulative violation overshadows the effects of a higher weight
markedness constraint (i.€P#AK). The first of these points becomes clear by comparing
the winning output §a) with the fully faithful candidate6b). Candidate §b), with its
additional violation of PeAK[-hi] is less harmonic than the singly reduced winner with
its combined violations oMaAXx[-hi] and other relevant margin constrainss the
Harmonic Grammar tableau reveals, the doubly reduced output candidatda* in
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(6¢), also loses to the singly reduced alternaththough the doubly reduced candidate
incurs fewer violations of the higlveighted*PEAK constraint, the formation ofbenplex
syllables that the accompanying vowel deletion brings with it cause the candidate to
accrue multiple violations of the lowareighted individual and conjoined margin
constraints The cumulative effects of these loweighted markedness violations
effectively outweigh the effect of th#EAK constraint A potential output candidate,

*n U r, khatowould be reduced by the loss of twehi] vowels is not shown here,
however it is illustrated below in 85.9 that this candidate is also a less harmonic choice
than the winner@a).

The correct outcome would not be predicted if one were to invoke a standard
optimality theoretic analysis utilizing strict domination and constraint rankings, rather
than constraint weighting’he Harmonic Grammar tableau ) (s reconstructed in7)
using Standard Optimality Theory and the constraint rankings motivated in Chapter 3.

The madamkéemdimcates an unintended winner.

(7
o ol % _hi _hi ﬂ[*M 1& ; Wd[*M ]_& *

/[ n Ur U} *PK[-hi] | MAX[-hi] ML ML M o/L
avnUr . K ** * * *
b. nU. r (| #=
CL nr U k *%* *%* *%* i *%* *%*

The predicted winner in a standard optimality theoretic evaluation is the doubly
reduced candidat&’€). This is an incorrect prediction, as it has already been illustrated
that the attested ColloguiBamana output is the singly reduced candid@#. (n this
strict dominaibn style of analysis, the higlanked PeAk constraint is fatally violated by
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both (7a) and Tb) due to the fact that they have a higher number of syllable peaks than
(7c). The douly reduced candidate, by virtue of having the fewest syllable peaks, is
incorrectly predicted to be the winning output candiddtteis clear that constraint
weighting must be invoked to capture the observati@t the violation of a higher
ranked markedsss constraint is tolerated in order to overcome the cumulative effect of
multiple violations of the loweranked margin constraints.
5.5 Reduction in compounds
The discussion in 85.4 highlights the fact that a standard optimality theoretic analysis
utilizing strict domination of constraints cannot adequately predict all the attested optimal
or most harmonic outcomes of reduction in Colloquial Bambireas been demonstrated
that, depending upon the phonological shape of the constituents of a compoend, o
might predict that multiple instances of reduction, whether via Vowel Syncope or Velar
Consonant Deletion, would be permitted to ocdMe have seen, however, that the
effects of cumulative markedness, as formalized in a Harmonic Grammar analysis,
restict multiple instances of deletion, thereby limiting minimization teirgyle instance
in a given twaconstituent word

Cumulativity effects, and the subsequent necessity for a harmonic evaluation, are
not witnessed in every wartt is often the case that other high ranked (or higighted)
constraints rule out other unfavorable output candidates, effectively overshadowing any
subtleties of cumulativityRegardless of the need to illustrate cumulativity or not, a
weighted constraint afhysis is sufficient to evaluate these other morphologically
complex words Consider the representative illustration of a harmonic versus standard

analysis in tableau8) and Q), respectively.
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(8)

*o[kn i*PK[+hi] i*PK[-hi] iMAx[+hi]§ M J/T& EWd[*M JT& | *M N
/kunasini/ | | | L MAN L MN H
W:5.5E w=5 EW:4.25E w=2 w=.6 w=.6 EW:.Z
a. ku.na.si.ni L -3 -1 -19.25
b. knasini | -1 i -2 -1 i -1 1 1 | -1 |-2345
c. kna.sni -1 -1 -1 -2 -2 -2 i -2 |-22.15
d.V ku.na.sni 2 a1 -1 1 -1 |-17.95
©)
/kunasini/ | *afkn | *Pk[+hi] | Pr[-hi] |Maxpehi) | eEM ZL& | defljg & 1 amN
a. ku.na.si.ni *xk| *
b. kna.si.ni * *k * * * * *
C- knalsnl *! * * *% *% *% *%
d.V ku.na.sni *k * * * * *

was discussed in previous chapters that Colloguial Bamana systematically excludes

Comparing the predicted optimal outputs in bddh §nd Q) reveals that both

methods of analysis yield the same winning candidate 8d¢.and 0d), respectivelylt

word-initial * s[kn sequenced hus, an undominated (or higieighted)languagespecific

constraint militating against such sequences is at play and active in the lanfoiage

constraint is responsible for rendering ungrammatical any possible output candidate in

which the first [+hi] vowel of the word is deleted, e.8b,€) or @b,c). Evaluation of the
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remaining candidates is passed to tReAK constraint, which acts iboth instances to
select a winning candidate containing fewer pe@ksimilar outcome emerges in the

evaluation of other words in the language as wB#cause a weighted Harmonic




Grammar analysis is most effective in accurately predicting the attestegrwn both
types of words, it is clear that it & preferred method of evaluation for Colloquial
Bamana minimization.

5.6 Reduction in monomorphs

Section 5.5 demonstrated that Harmonic Grammaibeatier suited than tandard
Optimality Theory inpredicting attested Colloquial Bamana outputs for-ehament
compounds and other morphologically complex words comprised of a single
morphophonological levelThe current section showcases that this framework can also
correctly predict reduced monomorpihsthe languageThe tableaux that follow in1Q)
through (B) showcase this observation in Colloquial Bamana monomorphs of several

representative types.

(10)
“PK[+hi] | *PK[-hi] IMAX[-hi] MAX[+hIT} oM JT& | ywe*M /T& | *M L
Iseli/ ; ; ; LML ML H
w=5 Ew:4.255w:2.55 w=2 | w=.6 | w=.6 | w=.2
a. seli -1 -1 -9.25
b. sli | -1 | 1 1 a1 o1 |-89
c.V sel - A .1 . -1 |-7.05

Tableau 10) illustrates that the attested output candidat®10c) is predicted by
the harmonic analysig his output, minimized via Vowel Syncope, has the lowest total
violation score of the potential outputs consideiath the fully faihful candidate eli
(10a) and a candidate in which i) vowel has been deletedl¥ (10b) (rather than the

preferred [+hi] vowel) are correctly predicted to be less harmonic options for reduction.
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(11)

WKV | M T *PK[-hi] | Max[-hi] | Max-K
Ifaka/ | | | | H
w=8 EW=5.55W:4.255 w=25 EW:l.5
a. faka| -1 | L2 | -16.5
b. fka U -12.25
c.V faa i . ] -5.75

Tableau (1) shows that the winning candiddte™ (81c), that has been reduced
via Velar Consonant Deletion, is the correctly predicted output canddiate again, the
fully faithful candidate*faka (11a) fails to be the most harmonic choice for an output in
Colloquial BamanaA candidate like ftka (11b) is an obvious losing choiggven its

violation of the highweighted *My/T constraint.

12)
*M /D *PK[+hi] PK[-hi]; MAX[-hi] {MAX[+hi]} o[*M 1& | wal*M 1& | *M /L
/kabila/ ; ; ; ; LMy 1 My H
w=55 w=5 w=428 w=25! w=2 1 w=.6: w=.6 iw=.2
a. kabila o1 -2 i i i i -13.5
b.V ka.bla 2 a1 o1 o1 -1 |-119
c. kbila | -1 i -1 i -1 i -1 | | | | -17.25

One can observe that the preference for [+hi] deletion via Vowel Syncope
introduced in Chapter 3 is still captured in a Harmonic Grammar analysés high
weight of a PeAk[+hi] violation is responsible for ruling out the fully faithful, non
reduced output candidattkabila, shown in (2a). The correctly predicted winnek, 8 b | §
(12b) violates several lowexeighted constraints, however their cumulative violation is
not enaigh (in this instance) to make this candidate less harmonic than the other

alternatives (12c), shown for the sake of comparison, demonstrates that constraints on
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permissible syllable margin constituents are still active in this framework in ruling out
unacceptable consonagbnsonant sequences.

5.7 Multiple reductions

Section 4.7.4 brought to light the issue of grammatical but unpredicted deletions within a
single morphophonological levelt was shown that, in a limitedumberof instances
related to vowl deletion targetanultiple deletions are permitted to occur within a single
level as long as both deletionancreateacceptable syllable typeath nonidentical M
consonants This is an apparent reflex of Mdissimilation wherein identical M
consonants are not permitted adjacent to one another in aAvodresentativexample

of such an instance dbuble reduction is the incorporation of the Standard Bamana word
b3l akywowng boyd int o bCcdoIllOne canseathat Biswoedn a as
both g[bl and ¢[kr complex onsets are permitted upon vowel deletion, and that the M
consonants in the resultant clusters are-identical While this may appear to be an
unexpected wrinkle in the emergent phonology of Colloquial Bamanadén®nstrated
below that the double reduction witnessed in this limited set of words is a predicted
outcome in an analysis of Colloquial Bamana minimization that utilizes weighted

constraintsConsider the harmonic analysislof | aA b Ir ‘0ik (13).

% For the sake of completeness, one can entertain a potential output candideadjlewghich we will see

in Chapter 6 is not permitted for reasons of metstaicture (i.e. the avoidance of iambic structure). A
high ranked or high weight constraintats, militating against such sequences would rule out this output
candidate.
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(13)

*PK[+hi] i *PK[-hi] iMAX[-hi]iMAx[+hi] i "M /T& | wd*™™ J/T& M L
/bilakoro/ | | | LML L ML H
w=5 EW:4.25EW:2.55 w=2 | w=.6 | w=.6 EW:.Z
a. bilakoro| -1 | -3 | | | | | -17.75
b. blako.ro 3 a1 4 1 i -1 | -1 |-16.19
c. bilakro 10 2 1 A e R A =
d.V bla.kro 2 0 -1 0 a1 i 2 ¢ 2 | -2 |-158

The fully faithful candidate @a) is the least harmonic output owing to gseral
violations of the higheweighted *FEAK markedness constraintd second potential
output candidate @c) that deletes a-lji] rather than a [+hi] vowel to create a CCV
complex syllable is also a ndrarmonic choice for a reduced outp¥imong other
things, this candidateds retention of i
option in the languagerhe remaining compiion is between the two most harmonic
candidates, i.e. @b) and (Bd). One might otherwise predict ahthe singly reduced
output (13b) would be chosen as the winning outputegivits satisfaction of the high
weighted PeAk[+hi] constraint and its subsegnt generation of permissible syllable
margins We find, however, that Harmonic Grammar correctly predicts the doubly
reduced output candidabel ~ (3d)-to be the winning candidati®ecause of the unique
composition of this particular word (contaigim single [+hi] and a singleHi] deletion
target) it is ableto satisfy the necessary higheeighted constraints while not accruing a
detrimental am of violations from the lowemweighted constraints active in the
phonological grammaiThe grammar allows the deletion of a Azarmonic [+hi] vowel,
as well as an additional instance dfi] vowel reduction owing to the fact that the set of

margin violations incurred by the doubly minimized candidate is overshadowed, in this
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instance, byhe retention of an additional syllable peak iBa)L While this outcome may
appear unusual in the light of other words in the language, it is nonetheless an accurate
outcome predicted by the grammar.

The type of reduction illustrated in3lLlshowcased word in which a [+hi] and
[-hi] vowel were both permitted to be del et
deletions generating two permissible complex syllables that avoid the cumulative effects
of margin constraint violation3 he importance ofhie shape of each individual word as it
is evaluated by the constraints active in the grammar becomes strikingly clear when
comparing words of shapes that are minimally different from that presented)in (1

Tableau (%) shows that double deletion is alsermitted in words, e.d0 3 | adstior & r av e |

a short distance with someoned, containing
(14)
“PKE+hi] *PK[-hi] IMAX[+hI] | o[*M /D& | wdl*M /D& | *M 5L
/bilasira/ ; ; LML ML H
w=5 w=425 w=2 : w=6 ! w=5 1w=.2
a. bilasira -2 -2 -18.5
b. blasira | -1 i -2 i -1 i -1 { -1 | -1 |-16.8
c. bilasra 108 2 0 a1 ¢ 1 a1 -1 |-168
d.V bla.sra 2 0 2 2 i 2 i 2|51

It is clear that the fully faithful candidatébitasira (14a) is the least harmonic
output candidate for this input, owing to the high violation score that it accumuiates
its four syllable peakslt is not surprising that therexists no apparent harmonic
preference between candidatedh(land (#c), as both potential candidates contain an
identical syllabic repertoirélhe only difference between the two candidates is the choice

to delete a [+hi] vowel in a given element of t@mpound The preference for syllabic
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complexity to be at the left edge of the word, as discussed in Chapter 4, cannot be
captured by the constraints presented thus far

This preferenceould however, be captured by referring to a particular type of
alignment constraint, namel@oINCIDE, that has been proposed by Alber (2001) to be
active in driving the phonological preference for certain types of syllabic and prosodic
complexity in the first position of a given domain (e.g. a word, stem, or morphAme)
appropriateCoINCIDE constraint for Colloquial Bamana is one which penalizes elements
that are not in the first syllable of the prosodic wdrklis CoINCIDE-(I; constraint would,
ceteris parabis select a CCV.CV.CV candidate, as opposed to a CV.CV.CCV
alternative, in reductions such as those presented in 84.2.2 for Velar Consonant Deletion
and in 84.4 for Vowel Syncopémportantly, this constraint would not come into play in
instances of CVC versus CCV variation that have been witnessed in Colloquiah&am
words, for example those offered in §4.5.

Returning to tableau @), oneobservs that a doubly reduced candidate in which
both of the offending [+hi] peaks have been removed is the most harmonic. tutpig
instance, the ability of the languageremove an additional [+hi] peak, and therefore to
satisfy the corresponding highlyweighted constraint against these peaks (i.e.
*PeAK[+hi]), is not overshadowed by effects of cumulative markedness violations like
those introduced in 85.£ven though té deletion of a second [+hi] peak subsequently
generates another complex syllable, and along with it, causes the candidate to incur
additional violations of loweweighted margin constraints, the trade off is not enough to

prevent the second peak deletion.
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It was illustrated in) that only a single reduction is possible in words containing
all [-hi] vowels (13) and (#4), however, showed that a second instance of deletion is
permitted in words containing permissibkai] and [+hi] deletion targets, asgell as in
those words containing two permissible [+hi] deletion tatrdets in this comparison that
the effects of cumulative markedness manifested in the ratio between constraints on
different types of markedness in Colloquial Bamana are revelthede outcomes show
that the potential cumulative effect of multipkhi] vowel deletions is enough to prevent
a second deletion, while those in the latter two instances described just above are not
enough to prevent.ifThis observed disparity is an obvioeBect of the overwhelming
preference to satisfy the higheighted Peak[+hi] constraint Additional characteristics
of Colloquial Bamanaminimization introduced in 85-:85.10 expand upon the
permissibilities and restrictions on multiple instances of cédn discussed above.
5.8 Restrictions on word shape
What is known about the constraints active in either driving or preventing minimization
to occur in Colloquial Bamana, taken alongside what has been presented thus far in this
chapter about the limitedumber of word types that permit multiple reductions within a
single morphophonological level, help the noted restrictions on resultantleveid
syllable structure introduced in 84.7.4 to become more .cléa Colloquial Bamana
data have shown that miplie deletions within a single morphophonological level are
permitted in instances where a CCV.CCV word can result from specific vocalic
reductions (i.e. either two [+hi] vowels are deleted, or one [+hi] vowel and-bije [
vowel are deleted)An additiona stipulation is that the Mconsonants of the two CCV

syllables must not be identical, thereby yielding onlyg)@CCyV words Similarly,
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words of the shape CVC.CCV are possible but in an even more restricted distribution
These words are only found in tasces where two [+hi] vowels have been .lost
Furthermore, the Mconsonants of the resultant word must not be identical, with the most
widely accepted combination being CV|[r].C[l]his restriction or requirement is likely

a reflex of dissimilation.

Minimized words of the shapes *CVV.CVC and *CCV.CVC are 4manmonic
choices given the presence of highighted constraints in the language militating against
word-final closed syllables, as well as for reasons of metrical structure and contextual
weightthat are discussed in Chapterr6CV.CVV and *CVC.CVV words are similarly
deemed noinarmonic for reasons related to metrical structure, namely the avoidance of
iambic feet in the languag# is posited in Chapter 6 that derived long vowels are heavy,
ard thus they are not permitted to surface in instances where they would generate
impermissible iambs, rather than trochegse weight of long vowels also comes into
play in ruling out *CVV.CVV syllables resulting from two instances of Velar Consonant
Deleion, as such instances would potentially result in a clash of promin@gmixgd.2)

Words of the shape *CVCC.CV and *CCVC.C&e not founddue to the
systematic avoidance a@bmplex codas omore than one Mconsonant within a single
syllable These resictions appear analogous to trends noted in the acquisition of
complex syllable types in certain languages (e.g. Dutch), where it has been posited that
language learners follow one of two paths (e.g. Levelt et al. 200®)oth potential
pathways, it habeen illustrated that CCV syllables are acquired before CCVC syllables
In one pathway, CVCC syllables are acquired even later than CCVC, while in the other,

CVCC emerges even before CChhportantly, in both pathways, CVC is predicted to
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emerge before CC. If one were to draw a parallel between the emergence of complex
syllable shapes in Colloquial Bamana and these findings in language acquisition, one
would posit that Colloquial Bamana is following the former trajectory of syllabic
complexity developmentas one finds CCV syllables widely represented in the language,
while CVCC syllable are unattestedThese predictions are borne out in the single
reduction found inkkrkmusoA kkrkms -6 ol d womano, rat her t han
yielding *krikm.soor *kiKrm.sa

Minimized words of the shape *CVV.CVV, as well as *CVV.CCV, are also
avoided for harmonic reasan$f has been discussed elsewhere in this thesis that
Colloquial Bamana is unique in avoiding multiple instances of deletion when the
preferable proess of Velar Consonant Deletion has applEds was illustrated in §4.2
in a number of instanceMore specifically, it was shown that 1) Velar Consonant
Deletion is a preferred means of minimization compared to Vowel Syncope, 2) additional
instances ofminimization are blocked in words that have historically undergone Velar
Consonant Deletion, and 3) only one instance of Velar Consonant Deletion is permitted
in words containing two potential velar consonant targ8esction 5.9 presents an
argument in faor of attributing these facts amertainother idiosyncratiqroperties of
t he | anguageos scheme of mi ni miofzcertainon t o
constraints (Legendre, Sora&esmolensky 2006)
5.9 Superlinear ordering
A methodologicalcounterpoint to Harmonic Grammar is the mechanism utilized in one
instantiation of Standard Optimality Theory known as Local Constraint Conjunction (e.g.

Smolensky 1995)This mechanism, as its name implies, allows for the conjoining of two
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constraints (omlternatively a single constraint with itself) within a defined domain of
application such that the violation of both of the constraints within that defined domain
yields a more costly violation than either of the individual constraints evaluated
indepenént of one anotheWhile Local Constraint Conjunction is typically employed in
a standard optimality theoretic framework, its outcomes yield similar results as Harmonic
Grammar in terms of assessing certain effects of cumulativity the case, however
that one cannot achieve the subtle effects of cumulativity possible in a Harmonic
Grammar analysis when employing typical Local Constraint ConjuncTiois is due to
the fact that strict domination still applies in standard evaluafiberefore, a lodsy
conjoined constraint is often undominated in the constraint hierarchy, and thus its effects
are not easilyovershadowed by any combination of effects stemming from other
constraints A number of arguments have been made both for and against Local
Constaint Conjunction, with its opponents citing few rules in place limiting the types and
domains in which constraints can be conjo
generate or predict impossible or otherwise unattested grammars (e.g. McCarthy 1999,
2003; Gubowicz 2003, 2005; Pater, Bhatt & F
Abright, Magri, and Michaels (in press) present a somewhat different mechanism
to address effects of cumulativity in a Harmonic Grammar framework in the form of the
Split-Additive Model In essence, th particular model of evaluation splits the two major
constraint categories (i.e. markedness and faithfulness) into separate categories whose
violations and weights are summed separatalyabbreviated terms, upon the individual
summation of violationsni these categories, a candidate accruing a higher violation score

for one or the other category is deemed the loBkus, a candidate is penalized for
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accruing too many markedness violations or conversely too many faithfulness violations
The optimal or mst harmonic output will be one in which markedness and faithfulness
violations are distributed evenly within the candidate.

Legendre, Sorac& Smolensky (2006), on the other hand, have discussed the
possibility of grammars and therefore languages, inrclvisiome instantiation of local
conjunction is still necessary to arrive at an attested gramrhar authors argue that
local conjunction is a mechanism that can be utilized to illustrateerlinear ordering
relationship between certain constraints jphanological grammain other words, they
describe a relationship between two constraints such that the combined violation of the
two constraints is effectively greater than the sum of their individual violafldnss, the
situation that they describe is one by which neither a starstiactl dominationanalysis
nor a numericallyweightedh ar moni ¢ anal ysi s can accur at
grammar Moreover, in such a situation, bathnkingandsummatiorwould arrive at the
same incorrect predictions about a grammar

While Legendre, Sorace & Smolensky (2006) discuss superlinearity in more
mathematically abstract theoretical terms, the outcome that they predict is one that | will
argue is supported by the plodogical grammar of Colloquial Bamandvore
specifically, it is illustrated below that instances exist in Colloquial Bamana wherein both
a strict domination standard optimality theoretic analysis and a weighted harmonic
analysis arrive at identical but ioicect predictions for certain outcomes of minimization
in the languageThese analyses show that both frameworks incorrectly predict that
permissible instances of double deletions should occur and that the rankings and weights,

as they stand, result instatic relational paradox for words of three specific types.
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It is interesting to note that a similar possibility has been thcdiscussed by
Khanjian, Suto &Thomas (2010) in which the authors (invoking a reflex of the -Split
Additive Model) propose ahdiscuss the idea of constraint weigkacerbationAgain,
in abbreviated terms, the authors discuss that there exist instances in which certain
combinations of constraints are worse than combinations of othera result of these
more costly or problaatic combinations, the violation score obtained by the combination
of the constraints is multiplied by a mathematically determined percentage, thereby
yielding a determined degree of exacerbatibms exacerbation score is then added to
the simple sum othe combined violation score, thereby effectivegnderingthe
combined violation of the two constraints more costly, harmonically speaking, than their
simple sum This method of evaluation is noticeably similar to the idea of constraint
superlinearity éscussed above.

5.9.1 Velar Consonant Deletion & Vowel Syncope

Let us first explore inputs from Standard Bamana that contain potential targets for both
Velar Consonant Deletion and Vowel Syncopé know from 84.2 that in instances of
competition betweerhese two processes, a single reduction is permitted and that that
reduction is always the result of Velar Consonant Delet@onsider the Harmonic
Grammar tableau in §) that uses the same constraint weightings presented throughout

this chaptef.

* As it was discussed in §3.5.1, it is assumed in the evaluation of candidatesvénaindergone Velar
Consonant Deletion that a derived long vowel is a single peak and thus violates its respeskive *
constraint only a single time. Along these same lines, it is assumed that no vowel is deleted in the
generation of a derived long volwand thus no violation dflAx is assessed in these instances. A
phonemic long vowel also contains a single peak and violates its respé&&ireconstraint only once. It
will be illustrated in Chapter 6 that phonemic long vowels pattern with othershgjables (i.e. CV) and
consist of a single vowel associated with two timing slots. Thus, the removal of a phonemic long vowel
accrues only a singldAx violation. Further discussion on this topic is found in §6.3.3.
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(15

WKV | *PK | MAX | MAX- | "M /T (™™ /T "M J/R
/mXQO @ D [-hil ¢ [-hi] K D&M JR &M IR H
w:8;w:4.2£§w:2.5§w:1.5§ w=.6 § w=.6 §w:.2
a.V mO.(D e L3 L1 i i -14.25
b. mOKOO@| -1 | -4 | -25
c.L mO®O 2 101 -1 4 -1 -1 ]-139
d. mokowo | -1 -3 0 -1 i -1 i -1 -1 |-24.65

Beginning with (5a), one observes that the attested Colloquial Bamana output
mKKEKK'K is not predicted to be theost harmonic output candidate by this grammar
Although this candidate is one that has successfully avoided violating the highest weight
constraint against intervocalic velar consonants, i.e. *VKV, it is still deemed to be a less
harmonic option than the double deletion candidam¥ tK (15c). Even tlough (Bc)
accumulates a number of additional violationsoof weight margin constraints amdax
constraints, the cumulative violation of these constraints is not enough to overcome the
additional violation of PEAK that (15a) incurs We find, howeverthat the grammar has
been successful in predicting that both the fully faithful candiddie) @nd the potential
output candidate undergoing Vowel Syncope instead of Velar Consonant Del&tipn (1
are norharmonic Thus far, this is the first instance which we have found that a
harmonic analysis has been unable to predict the correct wilhey is the same

outcome that emerges in a standard optimality theoretic analygsig16).
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(16)

o e | *PK |MAX M T WM T |,
IM&QOIT |*VKV | o | MAXK] gy e M IR | MR
a.V mO D €D k| *
b. mMOKOtO@ * |*+**
c.L mO.@0 R x L *
d. mOKOrQ | *I | *x | * L *

Just as was observed in5fl the predicted winner in a standard optimality
theoretic framework is the doubly reduced candidate)(lrather than the ated
grammatical singly reduced output6é). Furthermoreone observe that it is the fatal
violation of the PEAK[-hi] constraint that causes the attested winner to lose to the doubly
reduced candidat& hus, we find that neither method of analysis aaourately predict
the attested Colloquial Bamana outpiite must ask ourselves why it is that even the
harmonic analysis, which has thus far correctly predicted all other instances of single and
double deletion, fails to yield the correct result for mizations like mikiKIK #K A
mKKEKKF K. In order to address this issue, let us consider the two most harmonic output
candidates from the harmonic tableaux id)(And (B) alongside one anothefhis

combination tableau is given in7L
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(17)

PR PR MAX EMAX EMAX | M /T w*M o/T M /L
/bilakoro/ [+hi] 1 [-hi] @ [-hi] ([+hi]i K &M/l &ML H
51425/ 25 2 15/ 6 | 6 | 2
a.  blako.ro T T T T A T O TR
b.V  bla.kro 2 i1 i o2 0 2 2 |-158
/M@ i@
c.V mO@ e L3 Ll | | -14.25
d.L mo@o 2 b1 i o4 i |-139

What is striking in a comparison between the most harmonic candidates in the
two tableaux in (I) is the difference in their respective total violation scovés find
that for theb 3 | a &utput @andidates, the winner beats the second most harmonic
candidate by a violation score difference of..@@mparisonto the mkkitK #K output
candidates, however, the attested output candidate is beaten by the incorrdattggre
winner by the same violation score difference of B3 tableaux in @) illustrate the

key comparison between these two sets of potential outputs.
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(18)

PR PR MAX TMAX MAX | g[*M /T LM /T M /L
/bilakoro/ [+hi] 1 [-hi] @ [-hi] i[+hi]i K &M/l &ML H
5142525} 2 {15 6 | 6 | .2
a.  blako.ro 3 a1 a1 645
b.V  blakro 2 | | 2 | 2 | 2 |158
/MO (@ \/
to win, sum must be <PEAK[+hi]
c.V mO@ @D -3 L § § -14.25
d.L mO®O L2 | A A | -1 -1 |-13.9

W
to lose, sum must be 3PEAK][-hi]

The conclusion to berawn from the information in these tableaux is that the
winning candidate in @b) and the predicted winner in 8d) differ from their
alternatives by violations of the same constraints to the same defpwever, as we
have seen, in order for &) to remain the predicted winner, the sum of these constraint
violations must sum to a total that is less than the amount accrued for a violation of
*PeAK[-hi]. The situation for (&) and (Bd) is the exact opposite in that the summed
violations of these sameonstraints would have to equal a total that is more than the
amount accrued for a violation ofP#AK[-hi] in order for the attested winner to be
predicted Thus, there is no way, with the constraints considered thus far, for both attested
outputs to be mdicted as correct by the grammér is here that the proposal of
superlinear ordering enters into the harmonic analitgsclear from tableaux @) that a
simple summation of constraints cannot capture the effects of constraint cumulativity that

have been illustrated so straightforwardly for other word tydesn Legendr e
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(2006) terms, neither the standard nor the harmonic system that have been considered are
harmonically completeand thusin order to achieve this harmonic completeness, a
suwperlinear constraintonjunction must be introduced into the Harmonic Grammar
analysis As discussed in 85.3.1, the necessity of introducing superlinearly combined
constraints has also been supported computationally.

The combined violation of two superdiarly combined constraints yields a result
that is less harmonic than the simple summation of their.pEnet is, a superlinear
constraint combination introduces an additional weighted violation when a candidate
violates both of its constituent constr@inherefore, such a candidate accrues violations
equaling the sum of the violations of the constituent constraints plus a small additional
violation due to their combination

In the case omkkiktK KA mKKtkrK, *mK tKK one observes that the impessible
doubly reduced outcome is a candidate that violates the two faithfulness constraints
MaX[-hi] andMAX-K. The attested winnemiKtkr K, on the other hand, avoids a violation
of MAX[-hi] by violating a single faithfulness constraint (iMax-K) and a markedness
constraint (i.e. PEAK[-hi]). We find, therefore, that while a violation MAx-K and a
high weight markedness constraint is possible, the violation of this constraint with a
second faithfulness violation is impermissible in ColloquiainBaa The weight of the
superlinear combined constraint need not be high (i.e. overly powerfud) weight,
however, must be sufficiently high enough to overcome the predicted ungrammatical
mapping Given the .35 violation score difference between thdipted grammatical and
ungrammatical mappings presented i8)(1l propose that the superlinear combined

constraintMAX[-hi] & MAX-K be assigned a weight of. ¥nportantly, this weight could
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be any value greater than .35, however .4 has been chosea fak# of simplicityThe

tableaux in 19) incorporate this new constraint.

(19)

MAX[-hi]& |*PK | MAX | MAX | MAX | a[*M /T | wal*M 1/T | *M 5/L

Ioilakoro/ | MAx-K i[-hi]i [-hi] [+hi]i K (&ML} &ML | H
4 425 25: 2 15: 6 i 6 | .2

a. bla.ko.ro ;30 i1 . <1 ¢ -1 | -1 |-16.1§
b.V bla.kro 2 a1 o2 0 2 2 |58
/M@0 i
c.V moieD e A B A | | -14.25
d. moO®O 1 f-2i-a1d bt a1 a1 | -14.3

Tableaux 19) shows that the addition of the superlinear combined constraint
Max[-hi] & Max-K with its minimal violation score of .4 introduces an additional
degree of harmonic completeness to the harmonic analysis of Colloquial Bamana
minimization This constraint is effective in causing the unattested double deletion
candidate in 19d) to accumlate a higher total violation score than the attested
grammatical output in19c). Importantly, the addition of this constraint has had no effect
on the ratios and relationships between the other constraints active in this language, as is
clear from the oicome of (9a) and 19b).

5.9.2 Conflicts in Vowel Syncope

Another instancean be foundn which one must appeal to superlinear ordering in order

to capture the choice that Colloquial Bamana makes to block less harmonic instances of
minimization in favorof retaining marked structureSuch a situatiorexistsin Colloquial

Bamana words wherthie seemingly acceptable deletion of-hi] vowel is blocked when
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a [+hi] vowel target that, for one reason or another is ineligible for deletion, is found
within the samedomain as the {hi] vowel. Such words were introduced in 8§3.4.2
Consider the harmonic tableau 20) that yields a remarkably similar @gime to that

discussed in 85.9.1

(20)
™ 2/Ti PK | PR | MAX | MAX a[*M /T EWd[*M l/Ti*M JIN
/ dukU L [+hi] | [-hi] §[-hi] D [+hi] D &*M /N &M /N H
556 { 5 1425.25: 2 6 | 6 | 2
alL du. kn 1 b 1 a1 b b b |3ad
b. dkUO.nq -1 ! L2 1 | | -16
c.Vdu. k{ L2 . i i 135

One observes in tablea@Qj that a harmonic summation of relevant constraints
once again predicts an unattested winfféiis unattested candidatel'u . k26a)Jis
predicted due to its low total violation score stemming fromrga¥ewer violations of
*PeAK. The attested winner is the fully faithful candidatel4aky (20c), that has not been
reduced (20b) is a norharmonic alternative illustrating the impossibility of deleting the
preferable [+hi] vowel target in the wordSudh a deletion would generate an
impermissible §[dk complex onsetWhat is striking in 20) is that the violation score
difference that stands between the attested and unattested winners is once adaiat, .35
this same ratio emerges in this instancerofe assur ance that the
behaving in a systematic way for situations in which surface violatioMaaf-hi] are
avoided in favor of violating a highaveight markedness constraiiihis is precisely the

situation that was observed§5.9.1.
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In the faithful mapping ofl kknAJd Yy from Standard to Colloquial Bamana,
the attested winning candidate avoids a violatioMei[-hi] in favor of violating both
*PeAK[+hi] and*PeAK[-hi]. What is clear in this situation is that tbembined violation
of these two markedness constraints is less costly than the combined violation of
*PeaK[+hi] and MAXx[-hi] accrued by the incorrectly predicted winnet & . . Krakéeh
another way, the superlinear combination BEAK[+hi] & MAX[-hi] is sud that this
combined violation is more costly than a simple summation of the two individual
constraintsOnce again, | propose that this superlinear combination of constraints has a
violation weight of .4 This constraint has been added to tabled) é&nhd effectively
yields a correctly predicted and unreduced winius, we now arrive at the prevailing
observation in Colloquial Bamana that -ai] vowel cannot be deleted when a [+hi]

vowel is also present within the same domain.

(21)
IMAX[-hil& : *M ST i *PK | *PK i MAX i MAX | "M /T {yw*M o/T XM 2N
I duk U *PK[+hi] | L [+hi] | [-hi] | [-hi] ([+hi] | &M /N | &*M /N | H
4 | 55 5 1425/25: 2 ! 6 | 6 | 2
a. du.kn -1 101010 b -1 -1 -1 |-13.55
b KOt 1 2 a0 T
oV du. ki 12 s

Yet another conflict that can be found in reference to Vowel Syncope is in words
containing two seemingly acceptabkhi] vowel deletion targets in adjacent domains
We saw above in6j for nHHolo that the most harmoniand indeed the attested output
candidate in Colloquial Bamana for this wordnig k - The fully faithful candidate

nHHolo and a doubly reduced candidate containing two CCV complex syllaliile
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were shown to be neharmonic options in a HarmaniGrammar frameworkAn
additional output candidate that was not entertained at that timeHk&, also has a
double deletion but resulted in a combination of a CVC plus a CCV syll@iviee we

have learned that, generally speaking, a CVC syllablmase harmonic than a CCV
syllable, it is not surprising that the CVC.CCV candidate accumulates a less costly
harmony score than the CCV.CCV alternatif@ken alongside other candidates, and
even the attested winner, the double deletion CVC.CCV cand&latrges as the
predicted winner by the weighted constrairits another illustration of the systematicity

of the Colloquial Bamana grammar, the difference between harmony scores for the
attested winner and the predicted winner in this instance is agaifh85outcome is

illustrated in (2).

(22)
Fn O Of U NG i el |
| Pows= .6 w=.6 |
aV nUr . kq 3 1 -1 1 |-16.05
b. nU.r0 4 -17
c. nrU. kil 2 2 2 -2 2 | -16.3
d.L nur.klo 2 2 1 -2 -2 -15.7

It is necessary, given this unpredicted outcome, to uncover gherajization
about these words order to determine why the grammar is once again not behaving
harmonically This generalization becomes clear when comparingttasted winner and
the wrongly predicted winner side by side in light of other reduced outcomes in
Colloquial BamanaAs in the two instances of superlinearity noted above, this particular

outcome arises out of the necessity for the language to compéarseg¢etain violations
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which, in combination, are more costly than the sum of their individual.p&ids

similar to the above examples of superlinearity, the issue that surfaces here involves the
violation of theMaAXx[-hi] constraint In the previous exapies, it has been observed that
MaX[-hi] cannot be violated in conjunction with certain other constraints that stand as the
driving force of the overall drive towards minimization in Colloquial BamanaMax-

K and *Peak[+hi] (i.e. MAX-K regulates Velar Consonant Deletion, whiRREAK[+hi]

drives Vowel Syncope)ln the current example, it is the violation dfAX[-hi] in
conjunction with itself that is not permitted in Colloquial Bamana minimizatoorder

to avoid this double violatom f t he strongest of the | angu
the language chooses instead to block additional reduction and retain peak markedness by
allowing an additional violation of PEAK[-hi]. As in the previous examples, | shall

propose a low weight@ain w =.4) superlinear combined constraint, narivbly [-hi] &

MAX[-hi], that introduces additional harmonicity into the system and effectively selects
against the unattested doubly reduced outcdine introduction of this constraint and its

outcome ardlustrated in (3).

(23)
o .| MAX[hiE PN IMAXD] oM a8 M & |
[/ nUr UK Max[-hi] ; XML L *M L 5 H
A 425 : 25 6 I 6 '

avnUr . kg 34 -1 -1 |-16.05
b. nU. r U 4 -17
c. nrU. Kkl 1 2 2 2 -2 2 -16.7
d. nir.klo 1 2 i 2 1 -2 2 -16.1
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5.9.3 Impermissible combinations

The proposal for superlinear ordering presented in the subsections above, as well as more
general observations concerning the outcomes of minimization in all Colloquial Bamana
words yieldseveral conclusions about what constitutes a-feethed reduced output in

this languageWe have observed in this chapter, as well as in Chapters 3 and 4, that
reduced Colloquial Bamana outputs of many shapes are possible in the language, but that
in all instances, the constraints in the language are active in determining what types and
combinations of markedness and faithfulness violations are permitted-docgp in
grammatical outputdNe have seen that certain constraint violations are permitted to co
occur to yield reduced words, however it is clear that others act cumulatively to rule out
other ungrammatical reductian&/e have seen this come to the fore, on the one hand, in
the cumulative combination of loweight markedness constraints on permisssiyllable

margins that have the effect of limiting the types of doubly reduced Colloquial Bamana
words that can be accommodat ed .@nytheotiee | ang
hand, we have seen that the superlinear combination of constraintasige ability to
prevent the ovgreneratiorof double deletions in other instanc®¥ghile the former case

is a relatively straightforward illustration of the effects of cumulative markedness, the
latterinstance®f superlinear ordering requiferther explanation.

We have seen that the only double deletions within a single morphophonological
level permitted in Colloquial Bamana minimization are those that generate a restricted
inventory of CCV.CCV words and an even more restricted inventory of CVC.CCV
words For every CCV complex syllable that is generated, in addition to violating its

relevantMAXx constraint, it also necessarily yields violations of the conjoined margin
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constraintsg[M1&M, and wyg[M1&M,, as well as a relevannhdividual *M, margin
constraint Importantly, however, in instances where a CVC syllable is generated, the
a[M1&M , constraint would not be violatedror the generation of a CCV syllable in
instances where aHi] vowel has been deleted, the combined violation scorthef
relevantMAXx constraint (i.eMax][-hi]) and its accompanying margin constraints is 3.9.

We have observed in Colloquial Bamana that the only instance in which a CCV
complex syllable can be formed upon the deletion-lof bowel is when another-ji]
vowel is found in the same domain, e’gn B, t nélx a birosach instances, MAXx[-hi]
violation and a PeAK[-hi] violation are permitted to eoccur in a winning candidate
The combined violation score dflax[-hi] and its accompanying margin consttajn
along withPeak([-hi] is 8.1 This tells us that a hypothetical violation of 8.1 due to these
violations is permissible in the language.

It wasshown in (2) that aMAXx[-hi] violation (along with its margin violations)
cannot ceoccur with a PeAK[+hi] violation in a winning candidate, as this would yield a
word in which a {hi] vowel deletion target has been deleted instead of a [+hi] vowel
within the same domaiihe hypothetical total violation score of this combination would
be 8.9 We know, howeverthat in order to avoid this impermissible combination,
Colloquial Bamana chooses instead to violate b&bak[-hi] and *Peak[+hi], as was
the case in the fully faithful emergencedf4hy in (21). The combined violation score
for these constraintssi9.2517 once again, a difference of .35 emerges upon the
comparison of permissible and impermissible outcontes here that the weight of
superlinear constraint combination comes into plais clear that combining/lAX[-hi]

and its margin violationsvith *PeAk[+hi] is ungrammatical, and thus their combined
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violation must be worse than the sum of their individual violations, hence the proposal of
a w > .35 violation score for the superlinearly combined constraiims outcome is
analogous in situatienwhere the combined violation dAx[-hi] and MAX-K must
outweighMAax-K and *PeEak[-hi], as in (19), as well as where the combined violation of
MaX[-hi] with itself must outweighMAX[-hi] and*PeAK[-hi], as in (3).

The value .35 represents a criticaltisabetween constraints against peak
markedness and those striving to maintain segmental faithfulfleissvalue shows the
violation weight difference between the preferable retention ehifpeak (w = 4.25)
alongside the sum of violations that woulttaue via the unfavorable deletion of such a
peak and the margin violations that accompany it, once again the total is 3.9, a difference
of .35 Colloquial Bamana therefore represents an emergent language variety that
maintains strict checks and balances the types and amount of complexity that it
permits On the one hand, by the action of cumulative violations of-ieight
markedness constraints, the language permits reduction and the introduction of syllable
complexity via Vowel Syncope but limits thigpes of reductions that can occur to
achieve it On the other hand, the effects of superlinear constcainjunctiondo not
permit the introduction of margin markedness when an acceptable resolution to peak
markedness cannot be satisfi#tds for thisreason that we witness that a harmonically
improving velar deletion is the preferred resolution in a choice of between this outcome
versus a -+hi] vowel deletion that would introduce additional markedness violations
Similarly, we find that the languagwill not permit the introduction of margin
markedness into a word when a frarmonic [+high] peak must remain for phonotactic

reasons Furthermore, the language will not permit additional markedness to be
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introduced into the system when it necessitates ltdss of multiple preferred-Hi]
syllable peaks.

5.10 Variable outputs

In concluding this chapted, turn attention to the issue of variation in potential output
candidates and how an evaluation utilizing a harmonic weighting of constraints in

Colloquial Bamana can capture this outcon@®nsider the variable outputs in tableau

(24).
(24)
MAX[-hi]? | *Pk[-hi] | MAX[-hi] {s[*M J/T& iwd[*M 1/T&} *M,
/kolokowo/ 5 5 | *Mofsoni *Mj/son | /son | H
w=.4 'w=425 w=25: w=.6  w=.6 iw=.2
a. ko.lo.ko.wd -4 -17
b. (V) klo.ko.wo . 3 ¢ -1 | -1 ¢ -1 -1 |-16.65
c. V. kol.ko.wo 3 1 -1 | -1 |-16.05
d.  klo.kwo 1 o2 o2 i o2 i 2 i-2|-167

In (24), we find that variable outputs are possible in instances where the input
word contains all-hi] vowels More specifically, in such words, a doubly reduced output
is never the most harmonic choice, and thus an output teabden minimized by two
instances of -hi] vowel deletion (i.e. two violations oMAX[-hi]) cannot emerge in
Colloquial Bamanalt comes as no surprise that the fully faithful candid&@dkowo in
(24a) is not the most harmonic choice in this languagh @&n overall drive towards
segmental minimizatianFurthermore, we observe that the doubly reduced candidate
*klokwo (24d) is also a no#marmonic choice in the languag®lotivation for this

avoidance was discussed in §5.9.2.
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While (24c) is clearly the mst harmonic output, the collected Colloquial Bamana
data reveal that both 4B) and (2c) are grammatical in the languages we have seen
previously in 83.2.2 and 83.4.3, harmonic variation between grammatical outputs is not
an unusual property of the lgumage It was posited in 83.4.3, following the analysis of
output variation in Optimality Theory presented in Coetzee (2006), that a grammaticality
cutoff line exists in Colloquial Baman& his cutoff line assesses grammaticality such
that potential outpt candidates ruled out by constraints above theoffutare
ungrammatical and never emerge in the languBgeential output candidates surviving
past this line are deemed grammatical and are passed down to be evaluated for their
harmonicity by constraistbelow the cudff line. This analysis allows us to formalize the
variation attested in certain types of words in the langualgfeough the grammaticality
cutoff line discussed in Chapter 3 was explained in terms of a standard optimality
theoreticanalysis, we observe, at least for Colloquial Bamana, that thisficlime can
also be applied inrmanalogousnanner in a harmonic analysla the case of @) and
(24c), the important observation for the current section is that these grammatiaats/ari
have the two lowest total violation scores and only witness a single instance of segmental
reduction.

As the tableaux below illustrate, boths@ndard Optimality Theory analysis
utilizing a grammaticality cuoff (i.e. 25), and Harmonic Grammar agals utilizing the
same cubff line (i.e. 26) yield the same correctgredicted results, with only slight
modifications to the evaluation parametdvkore specifically, in a standard optimality
theoretic analysis, potential output candidates that weteeliminated by some fatal

violation of a constraint above the grammaticality-afitline were passed to constraints
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below the line for evaluatioriThe modification to this, in a harmonic analysis, is that
only those two potential output candidates tliatdeemed most harmonic above the cut
off line are permitted to pass below it for further evaluatiothefr harmonicity by the
lower weighted constraintConsider first a standard analysis of the Standard Bamana

inputk - | oskiro(26).

(25)
. M aTe e |,
Ikolokowo/ | MAX[-hil PK[-hi] | MAXT-AIT S0 ison - *M ison M /sor
a. ko.lo.ko.wg L]
b. (V) klo.ko.wo *xk * * * *
c.V kol.ko.wo B * L *
d . ki 0. kWO *| i *% *% *% i *% *%

In this standard analysis, candidate$a(j2and (Bd) incur fatal violations of
constraints above the grammaticality -ofit line, and thus they are deemed
ungrammatical The remaining candidates,5#® and (&c) tie in their violations of all
constraints above the grammaticality-ofit line and represent the first and second losers
below the line Both candidates are grammatical but vary in their harmonibigxt,
consider a harmonic analysis of the same input @). (Bhis particular tableau differs
from that presented in 42 in that the proposed grammaticality -@it line has been

incorporated into the newly modified tableau.
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(26)

MAax | *PK[-hi] | MAX[-hi] | ("M J/T& | wiM J/T& | *M Json
/kolokowo/ | [-hi]* | 5 *Ma/son | *Ma/son | H
W=.4EW:4.25E w=25 w=.6 | w=.6 | w=.2
a. ko.lo.ko.wa -4 -17
b. (V) klo.ko.wo 30 - 1 i -1 i -1 |-1665
c.V  kol.ko.wo 3 -1 . -1 | -1 |-16.05
d.  Kokwo | -1 i -2 | -2 2 i 2 i 2 |-167

The Harmonic Grammar tableau in6j2correctly shows that the two least
harmonic potential output candidates are once again the fully faithful candifajea(l
the doubly reduced candidate&6@@. The total vidation scores that these two candidates
accumulate above the grammaticality-offtline are higher than those accumulated by
both (ZBb) and (&c). The latter two candidates emerge as grammatical harmonic variants
in the language and illustratieatthe idea of a grammaticality cutff may be applicable
in a Harmonic Grammar analysis of Colloquial Bamana
5.11 Summary
This chapter has provided a harmonic formalization of minimization in Colloquial
Bamana that has offered motivation for instances in wineHanguage either permits or
prohibits instances of multiple reductions within a single morphophonological. level
Although instances of double reduction are few in this language within such a domain,
the harmonic analysis provided has shown thayarepr edi ct ed by t he
phonological grammarFurthermore, it has been shown that effects of cumulative
markedness are at play in prohibiting other instances in which a standard optimality
theoretic analysis would predict that multiple instances oficioh are possibleThis

chapter has also suggested that superlinear constraint combinations must be invoked to
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address instances in which multiple reductions are incorrectly predicted by both standard
and harmonic methods of analysis

Having explored ad formalized the introduction of syllabic complexity in
Colloquial Bamana via Vowel Syncope and Velar Consonant Deletion, and considering
the i1 nteracting roles that the | anguageos
bounding particular types of dele, the following chapter proposes that the patterns and
restrictions on minimization in this language are further influenced by metrical or
rhythmic structurelt is illustrated thahigher prosodic structurén the form of disyllabic
feet constructedtdhe left edge of the word, is responsible for restricting the application
of t he | anguageds phonol ogi cal processes
prohibited in order to avoid the introduction of unfavoraptesodicprominences into

the language.
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CHAPTERG

A PROPOSAL FORFOOTING

6.1 Introduction

Chapters 3 through 5 of this thesis characterized the emergence of syllable complexity in
Colloquial Bamana in both descriptive and formal terms and explored both phonological
andmorphological features of the language that act to influence the types and number of
complex syllables that are permitted in the langusi¢ge have seen that one of the main
phonological factors driving the emergence of particular complex syllable shappes is

| anguageds phonotactics, particularly the
on permissible consonanbnsonant sequences in both complex onsets and syllable
contact sequencesThese phonotactic restrictions were introduced in the fofm
optimality theoretic markedness constraints on syllable margin constititewtss next
discussed that the phonology and morphology of the language place mutual but unique
restrictions on the type, length, and componential structure of words thanhdargo
minimization, as well as on the number of instances of minimization that can be
accommodated in any one word, whether that word is a monomorph, a nominal or verbal
compound, or some other morphologically complex construdtmoaddition to the more
global phonological and morphological restrictions discussed in Chapter 4, the
formalization of restrictions on multiple instances of syllabic complexity in Chapter 5
posited that the prohibitions against specific types and instances of minimization stem

from both harmonic and superlinear relationshigs well ashe competition between
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constraints on syllable welbrmedness and segmental faithfulness active in the
language

While the previous three chapters have focused strictly on the emergence of
syllabic complexity in terms of phenomena defined on the segmental level, there remain
notable instances in which the selection and/or avoidance of certain minimized outcomes
cannot be predicted solely by referlencing
morphophonologylt was broache in earlier chapters that tlwutlying or unpredicted
choices made in Colloquial Bamana are best addressed by attributing them to bounds or
restrictions put in place by the higher prosodic structure of the langRafgraerce has
been made to foot structure for certain tonal features of the language (e.g. Bamba 1991,
Leben 2002, 2003; Weidman & Rose 2006), although as this chapter details, the
characteristics of these proposed tonal feet stand in opposition, in someegstaitic
those bounding segmental proces3éss comparison is discussed critically in Chapter 7
The possibility that some type of higher prosodic structure can be found elsewhere in
Mande languagesand has a role in certain processes has been positecriks by
Vydrine (2002, 2004) and Kuznetsova (2007), specifically in reference to Southeastern
Mande languages, e.g. Gouro, Soso, and Démle these works are provocative, they do
not provide a fully detailed characterization of prosodic structureesetfanguages.

The current chapter aims tprovide the first detailed description of higher
prosodic structure in a Centw&buthwestern Mande language that draws specific
evidence for sucfoot structure from segmental phonologis structure will be efined
in terms of the bounds it places on the application of phonological processes in

Colloquial Bamana, as well as in reference to word and syllable types found in both
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phonologically conservative Bamana varieties and those permitting segmental
minimization. It will be shown that prosodic structure above the level of the syllable is
present in Bamana and that this structure is manifested in disyllabic prosodic feet
constructed from the ledge of a wordThe sections below detail the characteristics of
this structure, among them how it is defined, its role as a domain of application for
processes of minimization, structures bounded or influenced by its presence, and its role
in limiting the types of words that have been permitted to emerge as CollBaunana
developed from its more phonologically conservative predecéssor.

6.2 ldentifying a domain of application

Section 3.5 introduced the process of Velar Consonant Deletion in Colloquial Bamana
and outlined its role in removing velar consonants flankgddentical vowels of any

type It was shown later in Chapter 3 that Velar Consonant Deletion competes with
Vowel Syncope in instances when both processes have potential deletion targets in what
is posited to be the same domaiscussion in 84.2 illusated that Velar Consonant
Deletion is the preferred means of reduction in Colloquial Bamana given that words
permitting only a single instance of deletion and having targets for both Velar Consonant
Deletion and Vowel Syncope in different domains choase tiie first of the two
processes to appbadditional characteristics of Velar Consonant Deletion have also been
discussed throughout the previous chapters, among them that only a single application of
the process is permitted in a given word and thatdevarontaining more than one

intervocalic velar deletion target only permit the process to apply in the leftmost domain

! An interesting counterpointtotheds cussi on in this chapter can be fou
details a proposal for metrical foot structure in select Be&Parmego languages. The work draws evidence

from phenomena similar to those explored in this thesis in Colloquial Bamana, eigteesleletion and

intervocalic consonant lenition.
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of the word While these last two characteristics concern instances in which Velar
Consonant Deletion fails to apply, the restrictiorst tihey describe can be attributed to
the | anguageo0s. Inmadditirh to ghese mestrictiogsy there are other
instances in which Velar Consonant Deletion fails to apply but that cannot be linked to
t he | anguageods mor p holy d\y thio sectios anyodeacest a |
additional instances in which the application of Velar Consonant Deletion is prohibited
are due to the inability of this process to apply across prosodic and/or morphological
boundariesConsider the Colloquial Bamana disylie monomorphs in (1) where Velar

Consonant Deletion is permitted to apply.

1)
Standard Colloquial Gloss

a. [s.Ki [s} 2 6to sité
b. [d %u] [d AYa 6villagebd
c. [m&KQ (MG 6persond
d. [tQkQ [(tGn 6nameb
e. [c go] [c -]- Omanner 0
f. [f .ga] [f 18 6to killd
g. [s.ga] [s18 6sheepbd

One observes in these monomorphs that Velar Consonant Deletion readily applies
in suchwords when an acceptable velar deletion target is found between two identical
vowels of any typeThis process is also permitted to apply in longer input words, such as

those in (2).
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2)
Standard Colloquial Gloss
a. [s.Rid SEE ERE { *s K| 6chaird
b. [s ¥u.na] [s va/B 6 ¥an] 8 *sku.na urined

(@}

c. [d¥uma] [dYae§ d j¢ m|§*dgu.ma on the gr
d. [s gu.ri] [s @26 B 2 *sgu.ri Op-fasting
e. [d@kOya] [d@y B *d'Okya 6t o make ¢
f. [SGKOma] [sGn § *sOkma &6 mor ni ngé
Once again, one finds that Velar Consoriaelketion applies and removes a velar
deletion target located between identical vow&lse important observation here is that
the process applies and deletes a velar target that is the onset of the second syllable of
these trisyllabic CV.CV.CV inputs, thelsy generating a Colloquial Bamana word of the
shape CVV.CV containing a derived long voweConsider next the Colloquial Bamana
outcome for words in (3) that contain a velar consonant flanked by identical vowels
where the velar consonant is the onsehefthird syllable of the input word, rather than
the second.
3
Standard Colloqguial Gloss
a. [b 8aka] [b 8krB b /k8B *ba.raa Obl essingt
b.  [miduk] [mukgmiokgy *moOlo 0 6angel 6

C. [s ¥u.ku] [s “ryas Ek¥a *su.ruu Ohyena

(@}

% For further discussion of the outcome in words like-d2@n which Velr Consonant Deletion and Vowel
Syncope compete in [+hi] vowel words, see §3.5.1.
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d. [b %uku] [b % Yab [KA% *bu.luu 6to plowbd
e. [d raka] [d "krBd fK'B *da.raa Obreakf ast
f. [M"NOKQ [m™ K@y *ma.i0O0 6catfisho
We find from the data in (3) that the reduced words emergent in Colloquial
Bamana opt to permit Vowel Syncope to the exclusion of Velar Consonant Deletion
when an intervocalic velaronsonants in the onset of the third syllable of the input
word. Ratherthan forming a derived long vowel, as in (2), the result is variation between
CCv.CV and CVvC.CV (when permitted by the |
whether or not the word containshi] or [+hi] vowels A comparison between the
outcomes in (2pand (3) taken alongside what is already known about the preferential
application of Velar Consonant Deletion in Colloquial Bamdeads one to posit that
some additional restriction or structure must be in place in the language prohibiting the
predicteddeletion from occurringFrom what has been observed here and is explored
further in sections below, | posit that one of two complementary restrictions is at play in
this language that yield the same outcome for Velar Consonant Delébosider the
modified representation in (4) of two illustrative words drawn from the data sets in (2)
and (3) Potential velar deletion targets are shown in bold type.
4)
a. kOp Omé s OO. ma) omorningo
b. (bu.lu)ku) A (blu.ku)/(bul.ku), *bu.luu 6t o pl owod
Added to the typical representation of words utilized throughout this thesis, those
shown in (4) include boundaries (marked by parentheses) of a disyllabic domain

constructed from the left edge of Bamana woAdsthewords (4) illustrate, target velars
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are pemitted to delete via Velar Consonant Deletion in words like (4a) where both
vowels of the triggering environment for deletion are located within the disyllabic left
edge domain Words like (4b), however, in which the vowels of the triggering
environment ee located across a domain boundary, fail to witness deletighall
demonstratebelow that this observation holds for all similarly constructed Bamana
words As the discussion in this chapter reveals, this prosodic domain is a characteristic
of all Bamana words and plays a key role in determining the permitted versus prohibited
application of certain phonological processes in the language, e.g. Velar Consonant
Deletion Additional characteristics of this domain are discussed throughout this chapter.
That this domain is present in Bamana words and places restrictions on particular
phonological processes in the language allows one to make several observations
pertaining specifically to Velar Consonant Deleti&s the words in (4) suggest, Velar
ConsonantDeletion is a process that fails to apply when its triggering environment is
outside of a defined prosodic domain of applicat®r@omplementary observation is that
Velar Consonant Deletion fails to apply when its application would generate a CV.CVV
sequace It is discussed, in 86.3.1, that derived long vowels, such as those created by
Velar Consonant Deletion, can be considdredvyin terms of their phonological weight
(e.g. Clements & Keyser 1983; Hyman 1986) syllables, on the other hand, are
consderedlight. Therefore, the disyllabic CV.CVV sequence avoided by the language is
a sequence dight + heavy or what is known in the metrical and prosodic phonology
literature as amamb (e.g. Goldsmith 1990; Halle & Vergnaud 1987; Hayes 199
obseve then that Colloquial Bamana does not permit Velar Consonant Deletion to apply

in instances where its application would generate an iambic sequEhae Velar
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Consonant Deletion is permitted in instances where it yields a CV\é&tMencei.e.

heavy+ light, reveals an obvious preference toocheesin the languagé. It is this
behavior in Colloquial Bamana, functioning in such a way that it references the
preference for trochaic sequences and the parallel avoidance of iambic sequences in the
languagethat provides motivation for defining the noted disyllabic domain as a type of
prosodic footA detailed characterization of the features of this foot is found in 86.3.

An additional characteristic of Velar Consonant Deletion can be observed in the
representative words in (5)These words reveal that Velar Consonant Deletion is a
process that is sensitive to both prosodic and morphological boundaries, such that it fails
to apply across these boundariksthe remainder of this chapter, foot boundaries a
indicated by parent heses, mor pheme boun

morphophonological levels (where appropriate) are indicated by curly brackets.

®)
Standard Colloqguial Gloss
a. {(bo.lo)#(ko)} b -kl /b lk-- *bo.loo 6to circ
b.  {(k #ti)(ki)} kugy.R 2 *K Tt 6directo

c. {(ko.lo)#(ko.wo)}k -kl :w /k I.k-:w - *ko.loowo 6 wi ndowb
d. {(ma#ka)(ri)} m-kr 2 *maa.ri Omercyo
Words like (5a) and (5b) are compounds but behave similarly to those words
shown in (3) wher&elar Consonant Deletion fails to apply when the velar target is in the
onset of the third syllable of the wor¢bc) shows that the failed application of Velar

Consonant Deletion observed in short words also obtains in longer words containing

% Importantly, trochees in Colloquial Bamanaishbe considered syllabic, rather than moraic, as discussed
further in 86.3.5.
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more than oe disyllabic domain(5d) shows that Velar Consonant Deletion is also
sensitive to morpheme boundaries, as it fails to applyiftetnally when a morpheme
boundary is located inside this domain

6.3 Defining the foot and its properties

The preceding séion presented data in support of the presence of a prosodic foot in
Bamana specifically in regards to the application (or failed application) of Velar
Consonant DeletianThe remainder of this chapter discesbow the observations and
generalizations psented about the foot in 86.2 apply to all words in the language

order to discuss the foot and how its presence can be attributed to other structures and
processes in Bamanidjrst define its properties.

It has already been positdzhsed upon the outcome of Velar Consonant Deletion
that the foot in Bamana is a maximally disyllabic prosodic domain constructed at the left
edge of a given wordEvidence supporting this observation is drawn from the
representative words provided in @)d repeated here in (6).

(6)

a. kO Omé s OO. ma) 6morningo
b. (bu.lu)ku) A (blu.ku)/(bul.ku), *bu.luu 6t o pl owd

These words show that when an intervocalic velar consonant targeted for deletion
is flanked by vowels within a foot, Velar Cemnant Deletion is permitted to apply
However, when the conditioning vocalic environment is split by a domain boundary, the
process fails to applyHad one proposed alternatively that disyllabic feet are constructed

from the right edge of the Bamana wosas in the hypothetical instances in (7), one
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would be hard pressed to capture any generalization about the application of Velar
Consonant Deletion.
(7)
a. KGO o) ( s O. kma) o6morni ngo
b. (bu)(luku) A *(bu.luu) 6to pl owbd

Proposing that foatg occursas in (7)yields incorrect Colloquial Bamana words
given what we already know about the relationship and application preferences between
Vowel Syncope and Velar Consonant Deletion in this languBHue hypothetical case of
(7a) would yield a Cébquial Bamana word that has undergone Vowel Syncope instead
of Velar Consonant Deletioifhis would result given the sensitivity that we have learned
that this process has for boundarigsecificallythat it fails to apply across theifrb), on
the otherhand, incorrectly predistthat Velar Consonant Deletion would target a third
syllable velar onset and thereby generate an impermissible Notdthat proposing that
feet are constructed beginning at the right edge of a word generates two incorrect
predctions, while proposing that feet are constructed beginning at the left edge of a word
yields the attested Colloquial Bamana forms.

One finds evidence for another property of Bamana footing by considering the
assignment of feet in words longer than trsgiables that would accommodate a second
complete disyllabic footConsider the illustrative examples in (8).

(8)

a. (se.li)(sa.gah (se.li)(saa) 0sacrificial sheepo

b. (si Ak(is)i(iyq.0)&iQ)ting placebd
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The outcome of longer wordike (8a) and (8b) suggests that footing proceeds
iteratively from the left edge to the right edge of a word in this langutéapk the footing
mechanism stopped assigning feet after the construction of a single disyllabic domain, no
domain of application wuld have been created within which Velar Consonant Deletion
could properly act in (8ajfhese words illustrate that the process of footing continues
from left to right in this language to create maximally disyllabic.feet

Following from observations mad about the | anguageds t
presence of tonal foot structure in Chapter ‘posit that footing in this language is
exhaustive and creates degenerate monosyllabic feet, such that segmental and tonal feet
are constructed in paralleh degenerate foot cannot attract prominenberived long
vowel syllables, however, attract prominence, and thus they are considered to be parsed
into a wellformed unary foot when in a third syllable position, as in.(8a)discussed
further below, the necstty that a derived long vowel syllable be prominent disallows
sequences of adjacent derived long vowel syllables given that such an outcome would
yield a clash of prominencegzurthermore, it was introduced in 86.2 that Bamana is a
language that disallosviambic feet and alternatively favors trochaic sequernadence
for this observation was drawn from the failure of reductions that yield *(CV.CVV)
sequences but permit a (CVV.CV) alternative.

Importantto the discussion of foot structure in the rend@nof this chapter (just
as was the case for syllable structure) is that Colloquial Bamana and Standard Bamana
are assumed to have the same segmental underlying representations for a giv€hevord
general assumption in the generative phonological fitezas that parsing of segments

into syllables and the assignment of footing are not properties of the yinderl
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representation. &her this is accomplished derivationally by the piaogy of the
language an@mergs on the surfacée.g. Kiparsky 1982)In the optimality theoretic
literature, the question as to whether or not prosodic structure can be (or must be) posited
in the underlying representation remains a matter of delbbdedows most closely from
discussion of the grammar componéstN (Prince & Smolensky 1993/2004), that
syllable and foot structure need not be specified in the underlying representation of a
word, as GEN will generate possible output candidat¢and impossible ones,
theoretically)with various manifestations of these strues) which will then be subject

to evalwuation by the | &8s guicanieeodthis evatuatisnt r ai n
thereby yields the optimal or grammatical output(s) for a given underlying representation

| posit precisely this method of analysis Bemanaln an optimality theoretic account of
metrical structure, although not formalized hetiee relevant higitanking footing
constraints would includélamB (a constraint militating against iambic structures,
discussed briefly in Chapter 5LOINCIDE (a constraint aimed at maximizing strong
positions of a word, discussed in the current chapter, cf. Alber 2001), and a constraint
such a€E=DGEMOST (Prince & Smolensky 1993/2004) that disallows unparsed\¢eile

both Standard and Colloquial Bamana woltsve the sameegmentalunderlying
representation and are footed on the surface in a similar faatiarresult of the above
constraintsthe phonology of Colloquial Bamana is such that the processes of segmental
reduction active in the language must refee the foot structur@r as we shall see in
Chapter 7, the tonal structured) the Standardhput for their proper applicatianThus, it

is positedthat Standard Bamana serves as the input to Colloquial Bamana.
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To be clear, both Standard and Coll@uBamana are subject to the same
constraints on their footing, hence their identical surface footing patterns, generally
speaking (i.e. maximally disyllabic, trochdeet). In terms of their segmental structure, |
posit that both varieties haven principle, identical underlying structure, however the
difference between them is that tdeect input to Colloquial Bamana (i.e. Standard
Bamana) has already been parsetb feet and hence the phonological processes
underway in Collquial Bamana are &b to reference this structure for their proper
application. This is not unusual in the light of arguments laid forth by McCarthy (2008)
concerning forced seriality oO0fr ee 6 prosodification, anoc
instantiation of Optimality Theory thancorporates serial derivations in achieving well
formednessAn alternative pesibility, although one argued against in McCarthy (2008)
would be a Stratal Optimality Theorystyle approach (BermudezOtero 2007, in
preparation)In such an analysis, omaight propose thathe underlying representation is
unparsed for footing and undergoes evaluation for metricalfareiedness on a metrical
tier. Importantly, these metrical constraints would be identical to those necessary to parse
the Standard variety difie language. The output of this metrical level would then serve as
the input to a second tier in which candidates would be evalwgeatiscussedin
Chapters 3 and Fhese propositions necessitate additional research.

6.3.1 Quantity sensitivity

| have &®own thus far, that Colloquial Bamana is a language that prefers trochaic
sequences and excludes iambic sequendfsle a detailed characterization of the
phonetic correlates of prominence is not an immediate goal of this thesis, there are

severalobservations about potential correlates that can be .nSqeifically, one can
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consider the roles that length and phonological weight play in defining promifence
was discussed above that, upon the application of Velar Consonant Deletion, derived long
vowels are permitted only in instances where they are the head of a trochaic foot (i.e.
(CVV.CV)). Such vowels are disallowed in a context where they would form an
impermissible iambic sequence, e.g. (CV.CVBgrived long vowels are also possible in
monoyllables (i.e. CVV) The comparison between the permissibility of (CVV.CV)
versus (CV.CVV) sequences, and thus the preference for trochees to the exclusion of
lambs, is telling in that this characteristic of Colloquial Bamana reveals that derived long
vowds are treated in phonologically different ways by the langulslgee specifically,

their restricted distribution suggests that they attract prominence to themselves
considers that a vowel is associated to a single mora (e.g. Hyman 1985), onguean a
that, as a result of Velar Consonant Deletion, the resultant derived long vowel is
bimoraic, with one mora having been contributed from each of the two vowels flanking
the velar deletion targeThe bimoraicity of the resultant long vowel renders @\év
syllableheavyand thugpprominentin comparison to a short CV syllable containing just a
single moraThat these vowels attract prominence regardless of their distribution leads to
the observation that Bamana is a quantity sensitive languegesoldsnith (1990)
discusses, in quantity sensitive languages, heavy syllables demand to be stressed (i.e. they
are prominent) and must appear only in strong positions (i.e. as the head of Wot)
have seen that this requirement holds true in Colloquial Bamasalerived CVV
syllables are restricted in their distribution to the head of a trochaic foot or as the sole

syllable of a heavy unary foot.

184



6.3.2 Contextual weight

The distribution of closed (i.e. CVC) syllables reveals another intricacy of Colloquial
Bamana phonologyCVC syllables are permitted to emerge updm][or [+hi] vowel

loss via Vowel Syncope, e.6.8 r a4nsa8mgs r.ng86 f a mo ufs.iog « nf d.ma

0 h ot .Mey aredalso found worlihally as a result of [+hi] vowel loss whehe final
consonant is-fontinuant -nasa), i.e. [I]. It is the case, however, that welidal CVC
syllables are restricted in their distribution in a similar way as derived long voieike

these syllables are permitted to emerge in monosyllablégeddrom Vowel Syncope,

eg.s ®A 8 ®lprayer o, they are avasKidess |F3nK.dsiksly]l |
6 ar g u rnmgportandly, CVC syllables are readily attested in instances where they
emerge as the second syllable of a reduced wagl kkrkmuso A kKrkm.s : This
distribution suggests, therefore, that rather than closed syllables behaving no differently
from their light or norprominent CV counterparts or having the characteristi®¥aght

by Position(e.g. Hayes 1989Wheren the final consonant of a CVC syllable is assigned

a mora (thereby rendering the syllable heavy), CVC syllables in Colloquial Bamana are
contextually weighted (e.g. Morén 2000; Rosenthall & van der Hulst 1998)e
specifically, the contextual weight @olloquial Bamana CVC syllables is such that
when these syllables are found wamternally, they pattern with other light syllables, but
when they occur worfinally, they are heavy, and like their heavy derived CVV
counterparts, they attract prominenthie structural representation of Colloquial Bamana

CV, word-internal CVC, and wordinal CVC syllables follows in (9).
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9)
(a) Light CV

Co

C \Y
(b) Wordinternal CVC

a

C \Y C
(c) Wordfinal CvC

a

C Vv C
(9a) represents a simple light monomoraic CV syllable that can be found in any
word position (9b) represents a wotiidternal CVC syllable that is also light and
monomoraicin such a syllable, following from the notion ofglable rhyme, the vowel

and coda consonant are assumed to share a single (@orahowever, represents a
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word-final contextuallyheavy (and therefore bimoraic) CVC syllable in which both the
vowel and coda consonant of the syllable are associatedh&ittown mora.

Contextual weight has obvious implications in Colloquial Bama&¥e find that
in the case of words like ®4 $ ®d contextually heavy CVC monosyllable is permitted
to be the head of a unary foot, just as was observed for deriveds@&bles resulting
from Velar Consonant Deletion, e.gikkK A mKK 6 p e r. B anatances likesksKli A
sKs | *3 K ., IsoWdver, a wordinal heavy CVC syllable is avoided given that it would
generate an impermissible iambic sequefite counterparto this is found irkirkmuso
A kKrkm.s ; where the wordnternal CVC is permitted to emergend thus cannot be
considered heavy.

The specific requirements for what constitutes a permissible -ivad CVC
syllable are such that these syllables areided in many words due in large part to the
interaction between the | aAgGhapgreddscussdd,onol o
multiple deletions are permitte@vith few notable exceptiongh Colloquial Bamana
words in instances where they are deti¥®m a minimum fousyllable, and minimum
threeconstituent input where the phonotactics of the language lend themselves to the
conditions for a second deletiofihe representative words in (10) illustrate these points
and provide additional instances which wordfinal CVC syllables cannot be
accommodated.

(10)

a. {{yWPAgwmEal Maxl imi |l *2y0l .aatansformatio

lit. to turn + causative + progressive
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b. {sutura#li}' A s Yt tsii.tu.fal 6burial o
lit. to hide+ progressive
c. {tO'AuRa.*Itid}). kU. kal 6t o swear an o
lit. palm + to swear
d. {to&arktad dk A ik 8d§ o6t he swearing of
lit. palm + to swear + abstract
e. {sa.ka#ki.lifla}? A {saakili#laf As "k'3l I§ 6near the sheepds
lit. sheep + testicle + PP
f.{k Tko#fa.li}* A k 1k  § | 6wild donkeybd
lit. forest + donkey
Words like (10a) are morphologically complex enough (i.e. having more than two
constituents) to permit multiple deletiohe problem with such words, however, stems
from their constructionn f t he words were evaluated by t
level, one might witness the following hypothetical outcome in (11).
(11)
{(yO1 O) # (*ma & 10i Yma l
If the morphology of the language permitted three constituents to be evaluated by
the phonology within a single level, we might chance to find that the [+hi] vowel of the
word would be targeted for deletion, thereby yielding adadmal CVC. However, (10a)
shows the proper construction of this word such that the first two constifuéhsida +
are compounded f i r sty ylamdiscompaundinghoe placest e r me ¢

the [+hi] syllable inthe third syllable of the wordherebyrendering it incapable of
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deleting Situations such as these provide motivation for the observation that, like Velar
Consonant Deletion, Vowel Syncope only applies within a-feethed foot.

Words like (10b) and (10c) illustrate that when woeds not morphologically
complex enough to realize a second deletion, other factors come into play such as a
preference for generating leftige complexity via vowel syncope and the preference for
Velar Consonant Deletion to apply before Vowel Syncope, ¢haspire to avoid the
generation of final CVC syllables that might otherwise be predicted to.odeerword
final CVC complex syllables avoided by the phonology of the language are similarly
blocked by the morphology of the language, as their emergeswmmies possible in
instances where an additional morpheme permits a second deletion, but this necessarily
removes them from worfinal position, as in (10d) and (10e).

Words like (10f) represent cases where deletion is prevented by phonotactics in
the first foot butalso wherean eligible wordfinal [+hi] vowel is a viable deletion target
The inability of a deletion to occur in the first foot leaves that foot intact in Colloquial
Bamana Subsequently, the [+hi] vowel of the second foot is permitted &telehereby
generating a worfinal CVL syllable that is contextually heavy and can surface as a
unary foot Thus, (CV.CV)(CVL) words with a heavy third syllable are permitted in CB,

a situation analogous to what is found in instances of-fagtVelarConsonant Deletion
that generate (CV.CV)(CVV) words.

The Colloguial Bamana outcome in instances BKeKi A sKs | *5 K . adsi |
demonstrates a subtle point concerning the overall Vowel Syncope process, specifically
in regards to the definition of valh makes an acceptable vowel deletion tangkt have

observed that it is an overall preference in Colloquial Bamana to delete a [+hi] vowel via
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Vowel Syncope when it can be accommodated

we find that ins K stypé words, a {hi] vowel is chosen as the deletion targehis
illustrates, therefore, that the weiidal [+hi] vowel of this word is not an acceptable
deletion target, although this is potentially for one or more rea¥dasave observed via
independent edence that wordinal contextuallyheavy CVC syllables are avoided in

the reduced Colloquial Bamana forms of longer words given their potential to generate an
impermissible iambic sequence, /. U m& ¥'li m; *y U1 Uln swuahlinstances, the
[+hi] deletion target is clearly within a disyllabic fodh shorters K stypé words, it is

not possible to predict whether the necessity for Vowel Syncope to act only upon vowel
targets within a welformed foot that precludes wefthal [+hi] vowel deleton, or if it is

the avoidance of iambic structure that is first at issmesither scenario, however, the
offending iambic sequence is avoidéd sum, it is clear that the [+hi] vowel of such
words is an unacceptable target for deletion via Vowel SywmoOpe can consider,
however, that given the ability of wofthal CVV and CVC syllables to attract
prominence, they are best analyzed as-feethed unary bimoraic feefThus, a wel
formed foot in Bamana can be either monosyllabic or disyllabic, buist be bimoraic.

6.3.3 Derived versus nosderived long vowels

Instances can be found that support the observation that derived and phonemic long
vowels in Bamana have notably different properties and participate in different ways in
t he | anguagoca precesgedhile @ has been motivated thderivedlong
vowels resulting from Velar Consonant Deletion are bimoraic, heavy, and have a limited
distribution owing to their ability to attract prominence, the propertigghohemidong

vowels are somehat different Even without the telling details that would result from a
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full phonetic characterization of these two sets of vowels, certain observations about their
properties can be madé&rom a more impressionistic point of view, and in full
acknowledgment that orthography is not a tool of phonological analysis, it was
prsented i n A2. 2rthdgraphyh developechby SoNléyane Kanté and
discussed in White Oyler (2005) and Vydrine (1999) was created in such a way that it
captures a threway distinction between vowelis short (brisk), long (ordinary), derived
long. It is unclear however, what this distinction truly capturbks terms of their
distribution in Standard Bamana itself, phonemic long vowels are limited in their
distribution to thefirst syllable of a word in monomorphs, as in those offered in. (12)
They are only found in other word positions in instances of compounding.
(12)
bara 6 cal aba baara owor ko
foO 60t own s fomw 6ragbd

koro 6s mal | kooro 6t o howl 0

(@)}

seri 6gruel 6 seere Owitness
sur 6short & suuru 6to pour fr
This distribution suggests that phonemic long vowedsy be prominent in some
way in terms of their length, but in comparison to their derived long vowel counterparts,
the two types of vowels differ in their weigl@tonsider the illustrative compound in (13).
(13)
( MOgO) A(tmMD™M(rO)domestic abused

lit. person + prolem
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The nominal compound in (13) behaves just as we have come to expect in terms
of its minimization in Colloquial Baman®ne finds that this two constituent compound
permits a single instance of reduction, and the chosen reduction is that accomplished b
Velar Consonant Deletion, rather than by Vowel Sync@pawing from the discussion
of derived long vowel quantity sensitivity and prominence attraction in 86dh4,
observesthat the derived long vowel in (13) is permitted where expected in the first
syllable of a foat The phonemic long vowel, however, is permitted in the right edge
position of a foot, i.e. a position where derived long vowels are bariier noted
distribution of these two vowel types leads to the observation that phonemic long vowel
are phonologically light (i.e. monomoraic), while derived long vowels are phonologically
heavy (i.e. bimoraic)Consider the representations of these two vowel types in (14).

(14)

(a) Phonemic CVV

a
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(b) Derived CVV

G G ¥
€ s_ A € €
CVKYV cCVyVy
| \
%] X X

(14a) represents a syllable containing a phonemic long véwehe distribution
of these syllables suggests, they patternkaithve like other light syllableshe peak of
these syllableshowever,is twice the length of the peak of a typical CV syllable,
suggesting that this vowel I s as.Phomemat ed
long vowels however,pattern wih other light monomoraic syllables regarding their
distribution and inability to attragirominencel posit, therefore, that theareassociated
only with a single moraThe representation in (14b) illustrates the creation of a derived
long vowel, as obseed in the process of Velar Consonant Deletlarthese instances,
each vowel remains associated with its own mora upon the loss of the target velar
consonant and subsequent resyllabificatibhe resultant syllables are bimoraic and
heavy and furthermore, they maintain their length by virtue of being associated with two
timing slotsi one contributed from each vowel.

To be clear, it is the case in Bamana that moraicity and duratiootdmrrelate
with one anothem all instancesMoras here, correl& with phonological weight such

that CV, CVE (i . e. p h o n e miinternal GMUCgsyllableswpattem ,
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together as lighsyllablesand are monomorai€VV (i.e. derived long voweland word
final CVC syllables on the other handpattern together as heawyllablesand are
bimoraic Wh a t I's somewhat unusual h e are boths t hal
phonetically longBecause of thid,posita r i cher structure in whi
syllable isassociated with a single mobait retairs its association tdawo timing slots.
Derived long vowelson the other han@yre uncontroversially associated with two timing
slots. As discussed in this thesis and elsewhere in the literature (e.g. Creissels 1992),
some (but not all) speakenave lost their length contrast between short and phonemic
long vowels However because this contrastiistained by some speaketisis peculiar
pattern of syllable weightust be addresseéds shown in (14), this distribution and
patterning necessitateeference talifferent tiers;a moraic tier for the representation of
weight and a timing tier for the representation of duration.

While this configuration may not ultimately be stable, given other-kvesivn
and crossinguistically widespreadepresatations of moraicity and timing (e.g. X theory
(Levin 1985), CV theory (Clements & Keyser 1983), Moraic theory (e.g. Hayes 1989),
and Weight Unit theory (e.g. Hyman 1985)) captures the properties of Colloquial
Bamana long vowels synchronically. Thehbeior of long vowels in this language,
however, is not entirely unique. A remarkably similar process has been reported to be
underway in Seoul Korean (e.g. Kim 2008; Park 1994) in wtiielphonemic contrast in
vowel length is being lost in this urban wdy in younger speakers, bistoften retained
in word-initial positions, such that the underlying status of lexically specified moras and
the presence of a phonetic distinction between these vowels on the surface has been

called into question. Motivatia@nfor this process in Seoul Korean include the lengthening
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of short vowels in prominent positions that has obscured the underlying contrast, and it
has been suggested that the instability and inconsistency of contrast maintenance in
younger speakers may like result of hypercorrection. Historical changes in vowel
guantity and subsequent issues of reanalysis can also be found in Seiler (2004, 2005) for
a number of German and Bavarian dialects. In sum, Seiler discusses that surface quantity
distinctions carbe lost when length specification has been removed from the underlying
representation of lexemes. These observations taken together alongside the noted
behavior of phonemic long vowel syllables in Colloquial Bamana echo certain
similarities.  Historicaly speaking, short versus phonemic long vowels in Bamana
contrast only in wordnitial (prominent) positions, and synchronically this contrast is
maintained only by some speakers. Given their distribution, | posit that, historically,
phonemic long vowels we bimoraic and singleton vowels were monomoraic, as
otherwise predicted by moraic theory. By some process, this contrast in underlying
weight was lost such that the underlying specification for moraicity of these vowels has
been neutratied or obscured/Vhether via historical analogy, hypercorrection, or some
other means, phonetic length has been maintained to some degree for these vowels,
although, as reported, it is slowly being lost in younger speakers. It follows, therefore,
that the language is refieng the phonological loss of a mora via the patterning of
phonemic long vowel syllables with other light syllables. Their length, however, appears
to be a residual or vestigial phonetic effect. This phenomenon surely calls for further

researcH.

* The literature on the representation of moraicity and its relationship to phonological processes and
phonetic realization is quite rich. In addition to the theoretical svoifed above, | refer the reader to
several influential and provocative works that tackle these issues from several different perspectives,
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Anotherimportantpoint here is that a phonemic long vowel syllable cannot be
prominent in the same way that the derived long vowel syllable is, as no apparent
prominence clash results between them in (13) that either prewidttsrom reducing or
alternaively forces a second reduction suchtl§K A *t r Gne might argue, on the
other hand, that perhapsKkK is located in its own foot in the reduced form, however
such an outcome would still not explain the lack of a prominence clash between the two
syllables Thus, | posit that while both phonemic and derived long vowels attract
prominence, they do so in different walhonemic long vowels appear prominent due to
their length, while derived long vowels are prominent due to a combination of their
weightand length For the purposes of footing and head assignment within the foot, the
more prominent of two elements is preferred in the head position of theéA®uate find
below in 86.4, this generalization about preferred prominence also applies in words
containing no phonologically heavy syllables.

6.3.4 Avoiding prominence clashes

An important counterpart to those types of words discussed in 86.3.3 in adjadent
derived and phonemic long vowels are permitted in Colloquial Bamana can be found in
words containing more than one eligible velar deletion tardst discussed in the
previous section, because phonemic long vowels are not phonologically heswyoth

not aeate a clash girominencevhenadjacento aheavy derived long voweThere are
notable instances in Bamana, for example in nominal compounds, where both compound
elements contain targets for Velar Consonant DeleBatause we know that deed

long vowels attract prominence in this language, if Velar Consonant Deletion were

among them Tranel (1991), Broselow, Chen & Huffman (1997), Gordon (2002), Downing (2005), Topintzi
(2010), and Da¥ (in press, to appear).
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permitted to apply and therefot® remove both target velar consorgnit would
subsequently generate prominences on the two adjacent derived long vowel syllables
This situation however is avoided in Colloquial Bama@ansider the illustrative
examples in (15).
(15)
Standard Colloquial Gloss
a. [s.Ri#@KPY [s 3(%(” *si.ki. " (Esii. @y 6neighbor
[siki+'QKIA [s XIKQ@ lit. to sit + together
b.[s.g# go] [s "s'.g] *sa.ga.soo/*saa.soo0 6 s heep me.
/saga+sogoh [s © 7 §, lit.gsheep + meat
C. [n p.g 8t .Ri] [n p ,t.R] *npo.go.ti*npoo.ti 6 mai deno
/Inpogo+tikilA [np, Jt,2 K3 t . girl 6s |l oinc
The reduced nominal compounds in (15) illustrate, timaeéach instance, only a
single velar deletion is permitted, and thus only a single derived long vowel is permitted
in the word As expected, due tthe preference in this language to avoid iambic
sequences in favor of trochees, the resultant words are always of the shape
(CVV.CV)(CV), as opposed to *(CV.CV)(CVV)The doubly reduced alternative
*(CVV.CVV) is not permitted, thereby avoiding a clash ofacent prominences, better
known asstress clash (e.g. Goldsmith D3%iberman & Prince 1977; Prince 1983he
trochaic outcome of these reductions also references the overall preference in this

language for the generation of lefige complexityvhenever possible.
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6.3.5 Summary of characteristics

In sum, the characteristics of a foot in Bamana and the process of footing in the language

aredefined as follows:

1)

2)

3)

4)

5)

Feet are maximally disyllabic, however derived CVV syllables andword
final CVC syllables are heavy and are parsed into a unary foot.

Feet are assigned exhaustively from left to right, and-feeithed feet are
minimally bimoraic Monomoraic feet are degenerate and do not attract
prominence.

Feet are letheaded (k. trochaic).

Heavy syllables obligatorily attract prominence, and thus the language is
guantity sensitive.

Syllabic complexity tends toward the leftige of the word, and thus this

is suggestive that Colloquial Bamana prosodic weso leftheaded

This isdiscussed further in 86.4.3 and in Chapter 7.

6.4 Footbased evaluation of phonological processes

Phonological evaluations couched in different theoretical frameworks carry with them

specific underpinnings about the waysvitnich rules or processes apply to a given

representationMuch of the evaluation discussed @hapters 3 and 5 of this thesias

been framed in some version of an optimality theoretic framework, either Standard

Optimality Theory (Prince & Smolensky 192804) or Harmonic Grammar (Smolensky

& Legendre 2006)In these two particular frameworks, any appeal to seriality is removed

from consideration, as evaluation is done in parallel between the input and output of a

given grammar This method of evaluation oatrasts with ruldased derivational
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approaches such as that utilized in a generative phonological framework (Chomsky &
Halle 1968) and thse introduced irmore recent instantiatisrof Optimality Theory,
namely Optimality Theory with Candidate Chains @4cthy 2007)and Harmonic
Serialism (McCarthy 2008) Modifications to these frameworks have also been
incorporated to address issues that are nothegltlled by standard generative analyses
Among these modifications are Lexical Phonology (e.g. Kiparg82)l which permits
evaluation in derived versus nderived environments, as well as the cyclic application

of certain processef\nother more recent development is Stratal Optimality Theory (e.g.
BermudezOtero 2007, in preparation) which allows for thregmsal of different strata or
tiers of evaluation based wupon a given
properties.

In the sections that follow, | describe the application of phonological processes in
Colloquial Bamana in relation to the prosothot. While it may be possible to capture
certain characteristics of these processes in a derivational framework by referring to a
serial application of processes in a tbgtfoot manner in conjunction with an ordered
application of preferred processegdre others, it has been shown in the earlier chapters
of this thesis that the harmonic nature and intricacies of these processes can be formalized
more succinctly in optimality theoretic termEvaluation in an optimality theoretic
framework has permittethe motivation of the preferential application of [+hi] vowel
versus thi] vowel syncope and the preferential application of Velar Consonant Deletion
to Vowel Syncope, among other details, by referring to the harmonic and superlinear
relationships betweekey constraints active in the languagjehas also been suggested

that the leftedge preference for complexity that becomes apparent in certain instances,
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(discussed in more detail in 86.4.3) can also be captured in such a framework by referring
to a type of CoINCIDE constraint (Alber 2001) that compels the maximization of strong
word positions, such as the first syllablle the current section, | discuss the influences
and/or restrictions offered by the higher prosodic structure of Bamanateyacts with
constraints driving phonological processes in the language, their preferential targets, and
the | anguageods mimatgyhnluemciggythe outcorel nanomyzationl t
in the language.
6.4.1 Velar Consonant Deletion
It was discuss in 86.2 that Velar Consonant Deletion is a phonological process
sensitive to the presence of prosodic boundafikes process is only permitted to apply
foot-internally when a velar deletion target is flanked by identical vowelsn the same
prosodicdomain When a velar deletion target fimnked byidentical vowels but these
vowels are separated by a foot boundary or a morpheme boundary, Velar Consonant
Deletion fails to apply These three situations are illustrated in (16) through (18),
respectivey.
(16) Velar deletion within a foot
(sO. k®) 60®) ma) 6morningo
(17) Velar deletion fails across a foot boundary
(mU. 1A OEIO)kU)/ (ml U. k@garngel 6
(18) Velar deletion fails across a morpheme boundary
{lafka.litta} 1% A {(la#kal)ta}* A (lakal)(ta) 6 news d
It has also been illustrated that when Velar Consonant Deletion and Vowel

Syncope have targets within the same domain of application (i.e. the same foot) in a [+hi]
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vowel word, one or the other of the two processgeimitted to occur, thereby yielding
output variantsThis is illustrated in (19).
(19) Velar deletion competes with vowel syncope within a foot
sk)ldA (sid s.kd 6chaird
When these two processes have deletion targets locatecagenatpomains, the
preferred process of Velar Consonant Deletion applies to the exclusion of Vowel
SyncopeThis is illustrated in (20).
(20) Velar deletion is preferred to vowel syncope
(se.li)(sa.gap (se.li)(saa) 6sacrificial sh
Furthermore,due to iterative footing, similar restrictions are in place on the
application of Velar Consonant Deletion in longer wordlhkis is illustrated in (21)
Important to this particular datum is the principle outlined in Chapter 4 that only a single
deletion is permitted in most twagonstituent compounds found within a single
morphophonological level such that, if Velar Consonant Deletion is not a permissible
first deletion, it will not be permitted even when another deletion places a velar deletion
target in what would otherwise appear to be an appropriate environment for application
of the process.
(21) Velar deletion fails across boundaries in longer words
(nafo)(lo.ti)(ki) A (na.flo)(ti.ki), *naflotii orich manbo
In words meeting both the morphological and phonological minimality conditions
for multiple deletions, it is the case that Velar Consonant Deletion is permitted to apply in

the second round of déilen, as illustrated in (22).

201



(22) Velar deletion can appsecondn more complex words
{ t Ok Of{ n BMAa{#tbOK @A T & DI0a h ‘®) p(rncan cbu nad)

The representative data and their reduced Colloquial Bamana outcomes presented
above illustrée that Velar Consonant Deletion is a process whose application is both
dependentpon and bounded by the foot structure of the langulsigee importantly,
these outcomes necessarily show that the input language itself (i.e. Standard Bamana)
contains highe prosodic structure, although it may not have been apparent in an
overwhelming number of instances (for some possible exceptions, see 86.5) until the
more recent emergence of Colloquial Bamana wherein processes are now found to be
dependent on it for theproper application.
6.4.2 Vowel Syncope
The application and restrictions on Vowel Syncope within a foot are more subtle than
those described above for Velar Consonant Deletlmmetheless, compelling evidence
can be found that the former processerates within certain bounds defined by this
structure We have observed that Velar Consonant Deletion is only permitted to apply
when its environment for application (i.e. the identical vowels flanking the velar target) is
properly located within a sihgfoot This is more difficult to capture in relation to Vowel
Syncope, as this process results from the drive in the language to remove syllahle peaks
The bounds placed on the process, i.e. margin and syllable phonotactics, are of a
somewhat differentature than those bounding Velar Consonant DelebDaspite these
differences, reduced Colloquial Bamana outputs provide compelling evidence implicating
foot structure in the proper application of Vowel Syncop&e have already seen the

importance of footstructure in the competition between Vowel Syncope and Velar
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Consonant Deletion when both processes target segments within the same dbrsain
competition was illustrated in (19) where the two processes result in variable outputs
Along these same lines,was shown that within a single domain, when it is permitted by
the phonotactics of the language, variation is also possible between output candidates
when vowel deletion targets are identiddiis is illustrated in (23).
(23) Variable vowel syncopeitliin a domain when phonotactically permitted
(sa.ra)(ti)A (sar.ti)/(sra.ti) 6conditiond
Also important in this regard is the inability of Vowel Syncope to delete a
seemingly permissiblelji] vowel when a [+hi] vowel is found within the same domain
The language chooses instead in favor of retaining a fully faithful mapping in Colloquial
Bamana from the Standard Bamana inR@presentative examples are in (24).
(24) [+hi] vowel deletion is an absolute preference within a foot
a. (duAKd.(kn@)( lu. knBcourtyard6
b. (ki.ba)(ru) A (ki.ba)(ru) *Ki.bru 6news?6
c. (fu.ga)(ri) A (fu.ga)(ri) *fu.gri oworthless pers
It is also known that Vowel Syncope is limited in its application owing to a
combination of restrictions putinpace by f oot structure and t
These mutual restrictions aresponsibleor yielding certain regularly occurring vowel
deletion patterns, such as those shown in (25).
(25)
a. { (dejkiyli} 'day’ A (ddkli)(da), *ddkil.da 6tsd ngod
b. {(ku.ma)}¥4(ku. ma) ¢mal. ma), *(ku.m

0t o change oneods

203



c.{(s#k O) (%A'G{s#d(a))@)}a*sa” kOr .t a 6to winbé
d. {(mu. so)}¥ (k. sO) #bra®. ba) / ( mMu. so) (
Owaé swomanod
The words in (25) illustrate several important points about the application of
Vowel SyncopeFirst in (25a) and (25b), the morphology of the language is such that the
first level of compounding yields a reduction from CV.CV.@V CV.CCV. This then
enters the next level of evaluation, and although no second reduction is possible, the CCV
complex syllable that resulted from the first level of compounding is protected from any
alteration Thus, its CVC alternative is not attested for this word, éliengh reduction
in analogous monomorphs, elg.%2l A KkislR IsH pant s 6, woul d ot he
variation
Words like (25c) yield an interesting counterpoint to words behaving like that
presented in (23)We find that in (25c), even though tin@orphology isless complex
than in (254&), still only a single reduced output (i.e. CV.CCV.CV) is attested to the
exclusion of *CV.CVC.CV As with k 21 A «ki“slk |l.s¥3the second morpheme of
(25¢c),kkradt o I i ft upod, i e outcamed irmGoliogural,Bamanagile.d s Vv &
kiKrt8/kriKt .8This illustrates that the variation characteristically found in words like (23)
is permitted only when both potential Vowel Syncope targets are within the same domain
of application When the syncoptargets are in adjacent domains, only a single output
candidate is found, i.e. the candidate realizing Vowel Syncope in the firsTfosts yet
another instance of Colloquial Bamana favoring complexity at theedlgfe of a word

This observation abduermissible variation is further borne out in words like (25d)
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where, within the first level of compounding, variable deletions are possible within the
first foot. In the result of the second level of compounding, this variability remains.

A final piece of evidence implicating the foot in the application of Vowel
Syncope concerns instances of double deletion wherein only one reduction (when
permitted) is allowed within a single domalin other words, as broached in Chapter 4, a
minimal phonological contion for double deletion is the presence of two wetimed
disyllabic feet, with one deletion being permitted in each .fé@r more on the
minimality conditions for double deletion, see §84.7.2.

6.4.3 Leftedge complexity

Thus far, several characteristiof Colloquial Bamana have been presented that provide
compelling evidence that the language favors the generation of complexity at the left
edge of a word as a result of minimizatiéirst and foremost of these characteristics is

the overall footing satma of the language which has been argued to consist of
maximally disyllabic feet constructed iteratively and exhaustively from thestigfé of

the word As shown in the sections above, it is within these feet that reduction and
therefore the generatiorf syllabic complexity occutsFor shorter Bamana words, such

as those presented in Chapter 3, this generates particular results depending upon the
specific shape and length of a wok¥hile monosyllabic words are not reduced, and
disyllabic words are reded by a single segment (and therefore by a syllable), reduction

in three syllable words allows one to witness the generation eédgit complexity
Indeed, as input words increase in length, and thus the language has more freedom to
showcase its prefemepatterns of deletion, the tendency towardsdefje complexity

becomes clear.
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Another tendency towards le&dge complexity in Colloquial Bamana is its
avoidance of iambic structur&he language instead favors the generation of structures
that attractprominence inthe stronger lefedge position of a footA similar situation
arises, as was illustrated in 86.3.4, for words containing multiple potential deletion
targets We saw that in words containing two potential targets for Velar Consonant
Deletionwhere importantly, only a single instance of deletion is permitted, the language
always chooses in favor of deleting the target located in the first foot wfattte thereby
generating a lefedge heavy syllable, e.g. (CV.KV)(CV.K\A, (CVV.CV)(KV). The
aternative deletion is not a permitted reduction in this situation, e.g. (CV.KV)(CV.KV)
A *(CV.KV)(CVV). Even though both options would successfully avoid generating
impermissible iambic sequencedse tclear preference is for leftige prominence.

A similar outcome is found for words that undergo Vowel Syncope instead of
Velar Consonant DeletioWVe saw in Chapter 5 that words containing two disyllabic feet
in which each foot has a potential deletion target for Vowel Syncope, various possibilities
arise interms of reduced outputé was illustrated that such words containing either two
[+hi] vowel deletion targets or alternatively one [+hi] vowel and ehg yowel deletion
target permit multiple instances of deletion as long as the deletions both yield
phonotactically permissible CCV syllables with rAdentical M, consonants or, in even
more limited instances, a CVC.CCV word via the deletion of two [+hi] vawelsas
also shown that the outcome of words differing from these only by virtue of théndact
both vowel deletion targets arehi] is quite different In the latter case, only a single
instance of deletion is permitted, and that deletion is always one that generates

complexity in the first foot ad therefore closer to the ledtdge of the wat. Thus, all
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things being equal in this situation,naplexity is favored at the ledge This choice is
illustrated in (26).

(26)

(nUrQ(ko.lo)A (nNGt.ko)(lo),*nU. r U. k1l o 6 nUr U seedd

It is important to note that the avoidance of the alternative foot deletion
candidate h r U kisoattributed to its violation of a second constraint militating against
certain adjacent margin consonants in the syllahtiditional factors related to this
observation are discussed in32,832.3,835.1, and §4&.

A final characteristic of Colloquial Bama that stands in favor of le&dge
complexity concerns the outcome of certain instances of multiple deletiom&as
presented in Chapter 4 that multiple deletions, and therefore the generation of multiple
syllabic complexities, are permitted in words that meet specific phonological and
morphological conditiondt was shown that in words meeting these conditions, the input
to the second morphophonological level of compounding is subject to the same
phonologi@l rulesthat applied in the first levelTherefore, one observes that the same
processes apglyg to generate preferable leftige complexity in less complex words
apply again, and in some instanceley have the ability to generate additional
complexityat the left edgeThis situation is illustrated in (27).

(27)

{{ kOl WFRAIKIGI s AIKSS iy, 61 ookoutd

One observes in (27) that the expected reductign lofK | KA ((kiK# Isia)) (I i )

the application of Vowel Syncope in the first foot of the word generates a single complex

syllable in the radtant leftedge domainThen, upon the second level of compounding,
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( k K1 s, Beihd subjectUth the same phonological preferences foedaction,
minimizes to( k K | s thérdby ikttdducing another instance of ptemity into the
resultant lefedge domain.

The choice that the language makegenerateomplexity at the left edge of the
word is also predicted in relation to argumeoitered citing the perceptual salience of
strong wordinitial, steminitial, or utterancenitial positions Works drawing from a
number of typologically diverse languages have demonstrated that contrasts are often
retained and/or enhanced, and complegitare often generated tinese positions (e.qg.
Alber 2001 Frigeni 2009; Hyman 2008; Traill 1985; Zoll 1997, 1998plloquial
Bamana is a language that follows this cHosguistic tendencyn its preference to have
left edge syllabic complexity when ftas a choice between generating complexity at
either the left or right edge of the wortihat consonantal strength is favored in initial
position and is a historical and areal feature of Bamana and its closest relatives has been
discussed in earlier typmgical work by Dwyer (1987/1988).

It is clear that the preferred generation of complexity within a foot is indicative of
the leftheadedness of the foot domaifhe fact that Colloquial Bamana favors the
generation of complexity at the left edge girasodic word, however, is only suggestive
of the leftheadedness of this higher domalinis diagnostic is not absolute, and thus
further investigation is needed in order to uncover additional phonetic or phonological
segmentatorrelates that may ultimely be indicative of this particular characteristic of
the Bamana prosodic waré&or additional discussion on the subject of prosodic word
headedness, see 8ABhile it may be true that complexity is favored at the left edge of a

word, complex syllablesra not necessarily disallowed in other word positidRather,
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such syllables are readily allowed when no permissible mechanism for driving leftmost
complexity can be accommodatékhus, it is not yet clear what, if any, prominence is
associated with theegeration of CCV or worthternal CVC syllables, and furthermore,
crosslinguistic evidence suggests that prominence diagnostics are nonu@ifooss the

wor |l dos .’IWhied basegsamvnthat length is not necessarily a correlate of
prominence in Glloquial Bamana (see 86.3.3), it has been noted that one correlate of
prominence is phonological weighiuture experimental studies may ultimately uncover
more information about prominence in Bamana leading to a better characterization of this
phenomenoin relation to the development of stress and/or accent in the lanuage.

6.4.4 Syllabic versus moraic trochees

A specification that must be addressed is the characterization of the Bamana foot as a
syllabic trochee versus a moraic troch&be distinctim between these two types of
trochees is helpful to explain the proper application of both noted processes of
minimization active in Colloquial Bamana@hese two types of trochees differ in how the
structures comprising the foot are counted in the fogbraxess For example, in an
instance | iA e@M8s @ nkdOdhe iguag)ion is whether the resultant
Colloquia | Bamana wor d .ma) ie.fsgllaltale,dor atsrnatiety @©

( s)@®), i.e. moraicallyThe distinction betweethese two instances would deat in

t he f i r st .ma)aleéptwaould be constud®® by counting syllables, thereby
yielding a disyllabic trochedcorh e second p o 9(sa),baidérivediong i . e.

vowel heavy syllable (a bimoraic satile) would be footed on its own, as the foot would

® For differing viewpoints on this issue, consider Halle & Vergnéi8B0 and Davig(1989. cf. Dinnsen

& Farris-Trimble (2008 for adiscussion of prominence in developing languages

® | echo the observation in WeidmanRse (2006) that no exploration into stress and/or prominence has
previously been reported in the Bamana literature. It is interesting to note, however, that Ngom (2000)
asserts the presence of predi ct abelretative Manibkekanin str ess
Senegal and GuineBissau, although with minimal data and no discussion of phonetic correlates.

209



be constructed by counting moras (one contributed by each vowel of the derived long
vowel), thereby yielding a moraic trochdeévidence can be drawn from two specific
types of words that have undergonenimization in Colloquial Bamana to support the
proper definition of the Bamana foot as a syllabic trochee, rather than a moraic trochee.

A first piece of evidence favoring a syllabic trochee is in the systematic avoidance
of CV.CVV and CV.CVC sequences @olloquial BamanaWe saw in both Chapter 3
and in the current chapter that ColloquiahnBana is active in preventindeletion,
whether by Vowel Syncope or Velar Consonant Deletion, when the result would yield
such light + heavy sequences of syllablésone were to assume that Bamana feet are
moraic trochees, rather than syllabic trochees, one would be hard pressed to explain this
outcome given the compelling evidence presented, thus far, in support-takrigttt
footing in Bamanalf trochees were maic in this language, one might expect words of
the above shapes to be fouktbwever, one would have to propose that CVV and word
final CVC syllables, as heavy bimoraic syllables, would surface as unary feet, as we have
seen in other worfinal instancesvhere these syllable types are the third syllable of a
Colloquial Bamana word (i.e. CV.CV.CVV and CV.CV.CVC words) or a monosyllabic
word (i.e. CVV and CVC words)This would have the unfortunate result of leaving a
monomoraic CV syllable footed at theftleedge of a word in a language otherwise
illustrating a clear preference for leftige complexity (see 86.4.3Proposing that
Bamana feet are syllabic trochees, however, captures the observed impermissibility of
CV.CVV and CV.CVC words, as well as thengealization of avoiding iambic sequences
altogether without resorting to the generation of otherwise unpredicted structures or

forcing an argument contrary to other noted phenomena in the language.
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Another form of support for syllabic trochees can bentbin certain words that
have undergone multiple levels of compounding/derivation, and thus are eligible to have
multiple instances of deletio@onsider the illustrative data in (28).

(28)

a. {t0ly&uwr{ktao Uk 34 gk Bag

b. {sa.ka#ki.li}1a}* A {saakili#la}’As "k'3I1§8 oénear the sheepos

(@}

the swearing of

In both (28a) and (28b), one observes words in which the constituents to be
compounded within the first morphological level contain-competing deletion targets
That is to say, one constituent contains a deletion target for Velar Consonant Deletion,
while the other constituent contains a deletion target for Vowel Syncope such that the
chosen deletion in both instances is that whichsBasi the more preferred process of
Velar Consonant DeletiorBoth of these words are then eligible to undergo a second
round of deletion in a second level of compounding, and in both instances, a second
complex syllable is generated to yield words ofghape CVV.CVC.CV

Recall from (23) and (25) that when a word contains two eligible Vowel Syncope
targets within a single domain, barring any phonotactic restrictions, variation is possible
When the vowel deletion targets are in different domains, hawerty a single variant
is possible Turning now to (28b), we can once again put this characteristic of Vowel
Syncope to the test as a second diagnostic for syllabic versus moraic .féotng
assumes syllabic trochaic footing, {(sa.ka)#(kiliyjelds (saa.ki)(li) as the output of the
first level of compounding The input to the second level of compounding,
{(saaki)(li#la)}?, then yields (saa.kil)(la), as expect&dhat is important to note here is

that the alternative variants&aklilais not attestedThis is an expected outcome given
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that the two identical vowel deletion targets are not located within the same domain in the
second level of compoundingroposing moraic trochaic footing, on the other hand,
would yield (saa)(ki.li) ashe result of the first level of compounding, and thereafter, the
input to the second level of compounding would be {(saa)(ki.lif#&ith identical

vowel deletion targets in the same domain, one would therefore expect that'bothk | 3 | §
and s © "I k8 Ibe possible outcome3he impermissibility of the former and the
permissibility of the latter lend support in favor of a syllabic trochaic foot analysis that
yields the attested outcome and away from a moraic trochaic foot analysis that yields an
unpredicted outcome~or the sake of comparison, this variation is not at issue in (28a)
where vowel deletion targets are Adentical Only a single variant is predicted.

6.5 Other phenomena implicating foot structure

The sections above have illustrateé tiole that higher prosodic structure plays both in
defining the domain of application for the phonological processes active in achieving the
overall drive towards minimization in Colloquial Bamana and in placing restrictions on
the type and number of mmizations that can occur within a given domdiretailed
evidence from Colloquial Bamana has illustrated that higher prosodic structure can be
implicated in these specific processdspwever there are at least two additional
phenomena observed in Bamdhat also appear to support the proposal of foot structure

in the languageWhile | will not explore these two phenomena in detail in this thesis, |
present some key generalizations about them and provide illustrative of examples of how

they appear to be akd to the higher prosodic structure of the language.
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6.5.1 Ludlings
Language games and secret languages, better known in the linguistics literature as
ludlings are a crosslinguistic phenomenon (e.g. Botne & Davis 2000, and references
therein), withone of the bst known among them being Pig LatiAs Botne & Davis
(2000) discuss, ludlings are of two main types, namely those involving the transposition
of elements with a word and those involving some type of reduplicdtidras been
observed that Wiings d both types are used by Bamaspaeaking childrenimportantly
for this thesis, the Bamana reduplication ludling appears to reference disyllabic prosodic
domains in its constructionThe second Bamana ludling is somewhat different in its
construetion and is formed by a mirramage transposition of syllable elementdis
second ludling will not beiscussedurther.

The Bamana reduplication ludling observed in both words and sentenddse
reduplication pattern found in this game is one wh@athendividual syllable is selected
for reduplication; however syllables containing different types of consonants are
reduplicated in a slightly different waiore specifically, syllables containing sonorant
consonant onsets are reduplicated in theirremtiwith no modifications or additions
Syllables containing obstruent onsets, however, are reduplicated in such a way that a
nasal consonant is inserted in the coda of the redupli€arg particular feature of the
reduplicant suggests that the redugtit is prefixed, rather than suffixed, to its base
Representative examples of this ludling follow in (29).

(29)

a. Reduplication ludling in the word

dirkg8 O6brhakbastda) (ra.ra)(kakk ka)
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b. Reduplication ludling in the sentence

n®t §k8§8 o61.BMme.one)g(bUmbU) (tan.ta)

At both the word level (29a) and the sentence level (29b), the Bamana
reduplication ludling is constructed in such a way that each syllable is reduplicated to
create disyllabic sequences that ammilar in their appearance to the prosodic feet
discussed throughout this chapter
6.5.2 Loanword incorporation
A second noted area in which foot structure appears to have a role in Bamana is in the
incorporation of French loanwords into the normativaetas of the languag®rawing
from loanword data in R. Diallo (2007) and from my own collected data, a consistent
pattern of their adaptation into Bamana can be obseM#tht is striking about this
loanword incorporation is the manner in which Standdathana speakers resolve the
many consonant clusters and wdirtal consonants found in French as the words are
borrowed into their maximal CV languag®/hile it is not surprising that Bamana
speakers insert epenthetic vowels to break up these clusteysgenérate permissible
word-final sequences, the particular patterns of vowel insertion found for words of
different shapes appear to be influenced by the higher prosodic structure of the language
More specifically, | propose that French loanwords are incorporated into Bamsunzhin
a way that an empty slot is inserted between consonants of a given cluster, as well as after
certain wordfinal consonants, to create a maximal CV giidese words arthen parsed
into maximally disyllabic feet similar to that described in sections abibisgethe manner
in which the empty vocalic slots are filled that is of greatest inteGestsider first the

words in (30).
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(30)

a.drapeau b.démocratie c. fromage d. informatique
0fl é 6de moc | 06cheec 6comput
i. Frenchinpu [dVa.po] [de.mOkva.si] [fO ‘@aA [0f8 ima.tik]
'.?”d . d.rapo dU. mo. k fromaz_ Un. fo.r _
ormation

ii .Footing (d_.ra)(po( d U. mo) 1 (f_ro)(ma.z_) (Ch.fo)(r_.ma)(ti.k )

iv.Epenthesis (da.ra)(po(dUmo)(ka.ra)(si (fo.ro)(ma.zi) ( Un. f o) (r

Bamana

* output [darapo] [ d Umo k ¢ [foromazi] [ Unf orir

The incorporation of words in (383 occursin a unified fashion From the
French input i), sounds are approximated to the most similar Bamana segment, and
consonant clusters are split by an empty slot inserted betweenThenmput vowel is
syllabified with the consonant that was the second member of the inptercius
Footing then proceeds n@xhaustively to create disyllabic uniig X, Epenthesisiy) is
the key step where one can observe that, in a foot containing a C_LV sequences (where C
is some consonant, and L is a sonorant but not a glide), the sopg) slot is filled
harmonically via spreading within a fodthis is seen in the first foot of (30a) and (30c),
as well as in the second foot of (30lnhportantly in the second foot of (30c), one
observes that spreading cannot occur within a foot a@esrsonorant consonant, and
thus this slot is filled with a default vowel (usually a [+hi] vowélareful observation of
(30d) reveals an important difference between the incorporation of this word ant).(30a
Because of the way that footing proce@dBamana, an input CVL_ sequence in this
word is divided between the first and second foot in Bam@na observes that, due to
the presence of this foot boundary, the expected harmonic spread is not possible, and the

empty vocalic slot is filled, oncegain, by a default voweThe fact that this sequence is
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a resolution of syllable contact seques)eather than a complex onset, is of no matter, as

it has been observed that spreading occurs as expected within a foot in the incorporation

of a French wordike fourchette6 f or k6, A.fa.. r[A 6Wbdt 1A (sU0. t _

(fu.r @) Fsul.utsiOp i ]

Instances in which harmonic spreading within a foot containing consonant
sonorant sequences fails to be observed for words in which both vowels of ardoot
supplied by the input, i.e. where no cluster resolution is necedsarthermore, for
cluster resolutions that involve sequences of consonants where the second consonant is
not a sonorant, a default vowel is once again the epenthetic .vBwplesentive

instances of these situations are in (31a) and (31b), respectively.

(31)
a.carotte b. basket
6car Obasket
i. French input [ka.b 1D [ ba. sk
ii. Grid formation ka.ro.t_ ba.s .k
iii .Footing (ka.ro)(t)) (ba. s _)(
iv.Epenthesis (ka.ro)(ti) (ba.si) |
v. Bamana output  [karoti] [ basi kUC

While this analysis of French to Bamana loanword incorporation does not pretend
to be exhaustive, it captures the attested adaptations from a sample of over 100 loanwords
and rereals compelling evidence that foot structure can be implicated to explain noted
patterns of vowel epenthesis in consonant cluster resolution.

An additional phenomenon that has been proposed to be related to foot or metrical
structure in Bamana is found the analysis of attested surface tonal melodies in the

language The assignment of these melodies has been attributed by some scholars (e.g.
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Bamba 1991; Leben 2002, 2003; Weidman & Rose 2006) to the presence of tonal feet in
Bamana The issue of tonalekt is discussed in more detail in Chapter 7, where
similarities and differences in the characteristics of the tonal feet proposed in the works
cited above and those defined in this thesis for segmental prosodic feet are contrasted.

6.6 Summary

This chapte has explored phenomena in both Standard and Colloquial Bamana that
provide compelling evidence for the proposal that prosodic structure above the level of
the syllable is present in this language in the form of maximally disyllabic prosodic feet

It was illustrated that processes of minimization active in Colloquial Bamana are
influenced and, i n some instances, restr.i
structure, as it defines their permissible domain of applicaiomas further shown that

this dructure limits the types of syllables permitted within it, as the language actively
avoids the generation of iambic sequendetditional evidence for this structure in the
processes involved in one of two types of ludlings utilized by Barspaaking chdren,

as well as patterns of loanword incorporation into Bamana support this prdpasgialg
presented two key components of Colloquial Bamana prosodic phonology, namely its
syllable and foot structure, the next chapter of this thesis explores thenhabi
between these components and the tonal system of the language by considering the tonal

results of minimization.
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CHAPTER7

TONAL CONSEQUENCES OMINIMIZATION

7.1 Introduction

Chapters 3 through 6 of this thesis have discussed two maipocamts of the prosodic
phonology of Bamana, namely syllable complexity and metrical structume final
prosodic component of tone, and specifically the tonal results or consequences of the
minimization processes discussed in these earlier chapterex@ored in the current
chapter Thus far, we have seen that both Vowel Syncope and Velar Consonant Deletion
are segmental phonological processes in Colloquial Bamana for which there are no
apparent bounds in place stemming from the tonal melody of a @weh This has been
demonstrated throughout earlier chapters via data illustrating the input tone (either H or
L) on the first syllable of a Standard Bamana word, as well as the complete surface tonal
melody found on the Colloquial Bamana outplihe toneassociated with the first
syllable of a Standard Bamana word was provided alone given that the general tonal
scheme or melody can be determined for approximately 90% of all Bamana words simply
by knowing the nature (i.e. H or L) of this first syllablegieDumestre 1987)The
melodies found on this higher percentage of words in the language have been defined as
major tonal schemarhe melodies found associated with the remaining 10% of words are
defined agminor tonal schema, and it is these schema thaelspawned a great deal of
disagreement and controversy in the Bamana tonal literadsrelemonstrated below,

even among major tonal schema words, some intricacies of their surface tonal patterns

are not quite as predictable as these percentages leaal loeleeve More specifically, it
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appears that while the tonal melody assigned to a word has little bearing on the
application of a relevant phonological process, the same cannot be said for the
relationship between segmental structure and the tonal regltmind on a given word

Several instances are discussed in this chapter where certain tonal melodies are absent on
words of specific typesNonetheless, as stated, the application of Vowel Syncope and

Velar Consonant Deletion is entirely independentoofe, however the nature of these
processes (i.e. the types of segments and environments that they act upon) has an

i mportant bearing on how the | anguageds to
variety of the language.

In this chapter, data frorboth Standard Bamana and Colloquial Bamana are
presented illustrating the tonal outcome of minimization for words of various shapes,
sizes, morphological makeup, and tonal meladiess demonstrated that the surface
tonal melodies found in Colloquial Bama are both reduced in number and simplified in
type in comparison to those reported in earlier work on Standard Baitasassue of
def i ni ng ttbne bebriagugiand it eeldtonship tthetonal word meloyg, as
well as a consideraton @o |l | oqui al Bamanads status as a
discussedFurthermore, the chapter reports on important issues such as the presence of
tone bearing sonorants as a result of minimization in certain word positions and the
maintenance of seengly unusual tonal patterns that result only from derivation via
prefixation The concepts abnal feet, affaisement, abaissemerndtonal compactness
that wereintroduced in Chapter are revisited and discussed with new insight offered

from the resukt of minimization in Colloquial Baman&inally, a preliminary trajectory
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of minimization from both segmental and tonal perspectives is considered for the
language.
7.2 Surface tonal melodies
The surface tonal melodies found on Standard versus ColloqarabhBa words differ
quite significantly when considering the outcomes observed in the Colloquial Bamana
data collected for this thesiShis becomes clear when Colloquial Bamana tonal contours
are viewed alongside those tonal contours reported in therddaieana tonal literature
(e.g. Creissels 1992; Dumestre 1987; Rialland & Badjimé 1989), which presumably
capture the tonal characteristics of one or more older and more historically conservative
varieties of the languagéaying aside the finer details arguments for and against L
tone assimilation versus dissimilation, these earlier works (and others) discuss the general
differences betweennderlyingly H and L melody words in BamanaPut simply, the
debateaboutthe tonal specification of these wordsncerns whether words are H versus
L (with LH generated via dissimilation or polarization) or whether they are properly H
versus LH (with LL generated via assimilationhis analytical issue and others
regarding Bamana tone were outlined in Chapter Bisfthesis

In the current chapter, | adopt a somewhat modified assimilationist viewpoint
reminiscent of Courtenay (1974), Rialland & Badjimé (1989), and Dumestre (1887),
which Bamana wordassociated with LH tonal melodies asuface as LL as a rdsof
assimilation via rightward L tone spreading in certain environmeatprocess known in
the Bamana tone literature aaissement i1 . e .. The sssimitationishvip@point is
couched in more widely accepted principles of tonal phonology tyman 2007;

Hyman & Schuh 1974) in comparison to dissimilation analyses (e.g. Bird 1966; Creissels
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1978; Diarra 1976) or tone polarization analyses (e.g. Dwyer 1976) that have similarly
been proposed for Bamanghis assimilationist viewpoint is complented by ideas laid
forth in Leben (2002, 2003) and Weidman & Rose (2006) concetaired feet as well
as by what has been reported in this thesis about the presence of segmental feet in the
language

For the sake of clarity and to assist the reader, | briefly describe here the set of
assumptions that | make regarding the inventory of tonal melodies found specifically in
Colloquial Bamana, as well as their patterns of association. Motivations for these
assumptions will become clear as the discussion in this chapigresses. Whileshall
not argue for the status of major versus minor tonal schema in Standard Bamana (and
other normative varieties), | refer the reader to Chapter 2 of this dissertation f
additional discussion on this top@&nd references to other relevant literatuiF@r
Colloquial Bamana, | posit that, with few exceptions, lexemes are underlyingly assigned
one of two lexical tonal melodies, namely H or LH. Following from discussidreloen
(2001, 2003) and what | have uncovered in Colloguial Bamana, these tonal melodies are
a property ofthe tonal foot. The constituent tones of each melody are assigned-left
right within a tonal foot following the conventions discussed in this chapinal
association does not spreagtosegmentally beyond a foot bounddaris is a necessary
proposition given the dynamics affaissemendiscussed belowror a few exceptional
cases, | posit that certain particles (e.g. the third person singutexyoroand the copula
d ,)rare prelinked to their tone, thus accounting for their immunity to certain tonal
processes\Vith these basic assumptions in placleegin by considering a comparisoh

H and LH tonal melodies on words Standard versus Coljuial Bamana.
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7.2.1 Standard Bamana monomorphs

As stated above, the Bamana tonal literature reports that approximately 90% of words in
the language are associated with one of two major tonal meladedH vs. L(H),
generally speakingConsider first tk surface tonal melodies for major schema words in
Standard Bamana monomorphs containing one to three syllables iff¢t the moment,

| put aside those words containing phonemic or derived long vowels in their first syllable

(1) Standard Bamarmaajor scheme words

H L(H)

W/ ds 0 muvhd cv f 6f at he
CVIEVIA d21 8 oO6to putcvwewm mbss - 6womar
cvevemt b 8r 8noto proacvevimg n”f - 6weal't

cvevey m”r 3 f 6gunod
It is clear that two simple yet distinct tor@ntours are possible for these words
Words either surface with a H melody or with some instantiation of a LH melody
Importantly, words that have a H tonal melody, i.e. their first syllable has a H tone, carry
H tone through the word, regardless of themngth Words that have a LH tonal contour,
i.e. their first syllable has a L tone, can have slightly different outcoliesosyllabic
LH contour words permit both tones to surface on a single light monomoraic CV syllable

Disyllabic LH contour words wittks s one tone associating

! Throughout this chapter, | utilize both nouns and verbs in data sets that | posit are both properly specified
as H or LH underlyinglylt is convention in some of the Bamana tonal literature to list L nouns as LH and

L verbs as all LThis practice appears to have arisen due toatha alternations reportedisiggered by

the presence or absence of the floating L tone definite merkeun phrases$-ollowing from an

assimilationist perspective, | find no independent evidence to suggest that the tonal melody assigned to L
verbs is any different from that assigned.tnouns Both L nouns and L verbs, at least among Colloquial
Bamana peakers, are subject to the same processaffaigdsemenabaissementandtonal compactness

and they behave similarly in similar tonal environmefitgere is naompellingreason to assume that L

tone entities in these two lexical classes are assidgjffedent tonal melodies.
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vowels Trisyllabic LH words surface with either LLH or LHH contout$dH contours
are far less common than LLH contours and appear to be generally restricted to words of
certain shapes, as discussed fertin 87.2.3 The particular surface tonal behavior of
these trisyllabic LH words is a major con
proposal for disyllabic tonal feet in Bamaha point that we shall return to 87.5 An
important observation tmake is that, for all words, a H tone is always associated to the
final syllable of the word, at least prior to the application of any postlexical tonological
rules (e.g.affaissemenbr abaissementthat have the effect of altering surface tonal
contours

One also find Standard Bamana words that contain either a phonemic long vowel
or a derived long vowel (via a more conservative process of Velar Consonant Deletion
than observed in Colloquial Bamana) in their first syllable, or indeed in their only
syllable in the case of monosyllabic wordfgords containing phonemic long vowels are
less common in Bamana, and, as implied by their name, derived long vowels are the
result of a phonological proceds was shown in Chapter 6 that phonemic and derived
long vowels contain notably different properties, particularly in terms of their moraic
structure It was illustrated that while both phonemic long vowels and derived long
vowels are of roughly equivalent lengths by virtue of both occupying two timing slots,
phonemic long vowels are associated with only a single mora, and thus the syllables to
which they belong pattern with other light syllables in the languagethey do not
create prominence clashd3erived long vowels, however, retain moras from each of
their original vowels, and thus they are bimordibe syllables to which they belong are

heavy The details of this distribution and the properties of these vowels are discussed
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further in 86.3.3.Consider the tonal contours on representative phonemidaiigded
long vowel words in Standard Bamana in (2) and (3), respect®elge again, H and LH
patterns are foundBecause phonemic long vowels are not generally written in the
Bamana orthography, | use a 6l owasd diacrit
(2) Phonemic long vowel words
cViE b8'E 6mot hercdE f 'E 6insani
cvilews g SrE 6threadefewy f mkE 6t o und
(3) Derived long vowel words
CVMA t 88 6t o goobocwn f 8 6t o ki
o - d@kun  oweek O cvygew s@ns§ Omor ni

It is observed from the tonal contours on the words in both (2) and (3) that these
words follow precisely from the same two types of major tonal schema seen on the short
vowel words in (L)We observeonce agait hat H scheme words surf
tonal melody, while LH scheme words surface with a LH melody on all word types,
regardless of their lengtiderived long vowel words of the shape cvyvifi.e. LHH) are
not observed in the language.

A significant number of minor tonal schema have also been reported in the
literature and are summarized in Dumestre (2003) for speakers of Ségou Bahessa
schema deviate remarkably from the H versus LH melodies found in displays (1) through
(3), with LH contours for example, being reported on single syllables in any word
position It is unclear to what extent these minor melodies can be found in the speech of
individuals from different Bamanrspeaking towns and villages, however it has been

stated that such meal@s tend to vary even within productions by the same speaker
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Furthermore, many of these minor schema are often associated with words referring to
particular species of flora and fauna, and thus such words may not be present in the
lexicon of all speakerd f not hing el se, one can sur mi se
that these minor tonal schema are somewhat unstable even in normative Bamana
varieties Note, however, that therexist several welknown and widelyused Bamana
words (e.gm8ngomango d SKHLOH ,®@m p o tkMmHdlE Hyve francso |
that are reported to have minor tonal melodidsese and similar words afford one the
opportunity to assess the presence and stability of these melodies in Colloquial Bamana.
7.2.2 Colloguial Bamana monomorphs
Monosyllabic Colloquial Bamana words permit the same basic tonal melodies found in
the Standard variety of the language, i.e. H BHd regardless of whether the word is a
faithful mapping from the Standard variety or if the word leaserged via Vowel
Syncope or Velar Consonant Deletidlonosyllabic words of the shapes CCV, CVC,
and CVV (containing a derived long vowel) result from these processes, with the
phonotactic limitations and restrictions discussed in Chapter 3 taken mgaermation
The tonal contours of representative Colloquial Bamana monosyllabic words in isolation
are provided in (4).
(4) Tonal contours on Colloguial Bamana monosyllabic words

a. ow ds§ O6mout

b. cu g2 ogi rl

c. v bS8E 6mot h

d cME b E 6dadbd

e. oW/ S %Y oOdmar kfr oms 3B
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f. cwin  mGy 6 p er s from SB [mM&
g ccvy fr 8 oO6to tfromf §B
h. ccv di® 6 beer fromSB[dEM

i. co fla4 6peerfr onfig4B
. ol s®O0 O6pr ayfromSB[s @I
k ok f" O 6donkfronf §B:

The data in (4) illustrate that the inventory of monosyllabic wshdpesin
Colloquial Bamana is more numerous than that found for the Standard form of the
language seen in (1) through (3) aboVhis stems from the fact that the minimization
processes in the language, and Vowel Syncope in particular, have created several new
syllable types that are not found in normative Bamana varieigamples (4al)
illustrate basic monosyllabic words found in mtieal forms in both Standard and
Colloquial BamanaExamples(4e-f) show monosyllabic words containing derived long
vowel syllables that have resulted from Velar Consonant Delefiba differencein
Colloquial Bamana, howevers ithat this process is &eto apply between identical
vowels of any heighExamples (4e&) showcase CCV and CVC monosyllables that have
resulted from the application of Vowel Syncofddgi), in particular, illustrate the
Colloquial Bamana outcome when Vowel Syncope removesirtevbwel of an input
disyllabic word In the case of H contour words, the resultant contour is also H on the
Colloquial BamananonosyllableFor LH cont our, iedvggypor tiebi ¢ wc
application of Vowel Syncope, the resultant monosyllab@mwd e mer ges wi t h

c o n ti@wat Thus, theentire LH melody is stable and reassociates to the resultant

syllable, even though the syllable is monomar&egarding CVC monosyllables, there
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are additional restrictions in place on their distributias discussed in ChapterAs (4}
k) show, the only CVC monosyllabic words possible in Colloquial Bamana are those that
result from the loss of a [+hi] vowel in wofthal position when a-fontinuant -nasal
sonorant coda can be creat@ther sonorastare permitted in the coda of CVC syllables
in word-internal positions, as illustrated further beloiportant here is the fact that
word-final sonorant codas are contextually heavy and therefore bim&wicirtue of
being moraic, these sonorants permoinal association, as is clear in words like (4k)
containing LH contours, where a H tone is found on the stioed sonorantIn these
monosyllabic words, one does not observe an increase in tonal complexity corresponding
to an increase in syllabic conegity. Rather, the same tonal melodies are simply mapped
onto a fewer number of syllables.

It is helpful to mention at this juncture trsquences of a L tone followed by two
successive H tonas both Standard and Colloquial Bamana are susceptibles tovett
known tonal process ddffaissemenbr 6settlingé that acts to
from LHH sequences when the syllables associated with one or more of these tones are
separated by a boundas Leben (2002, 2003) suggesisd the Colloquial Baana
data presented in this chapter suppaffaissementeadily occus across a tonal foot
boundary within a single morphem®ne can consideaffaissemento be a natural
diachronic tonological process of assimilation accomplished via rightward bounded
tone spreading (Hyman 2007; Hyman & Schuh 19lfdportant here is the fact that LH
contour words are subject &ffaissemenin instances where they are followed by a H

tone word such that they surface aghis phenomenon is illustrated in ).

21t will become clear in this chapter (similar to what was argued in Chapter 6 for foot structure), that the
Standard Bamana input to Colloquial Bamana is specified for tone. This proposition is most apparent in
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(5) Affaissemeny e ner at es

a ldidagy A
b. /a1tif A
c. m'ff§dap| A
d m7r dh8A t

en’m’ s GEfWHAIND m” s GFEFTH-"dIb have t

[cadagy
[c Unt
[m"rf8 dogy
(m" r "

sur face

t

nal l LO words
6lt is the mané
6lt i s not a ma
6lt is the gunbd
0lt igunmot a

wo ban

A comparison of (5&) and (5ed) shows parallel examples for words of different

lengths containing LH contours before an adjacent L or H worthe instancewhere a

LH contour word is followed by andgacent L word (e.g. 5a and)5ao0 conditioning

environment exists to triggaffaissementand thus the input words retain a LH contour

in their surface phonetic form3he outcome is quite different for thesame words

when they are followed by an adjacent H wakd (5b) and (5d) illustrate, the process of

affaissemenapplies toinput sequences of LHH across a morpheme boundary, thereby

yielding a resultant LLH sequencghe application oaffaissemenis shown in a longer

phrase in (5e).

Turning next to disyllabic Colloquial Bamana words that stem frioput

trisyllabic Standard Bamana words, we find once again that a number of new word

shapes are possible that contain a complex syll&#eall thatwithin a single level of

t he

| anguageods

mor phophonol ogy,

wi t h f ew

minimization via Vowel Syncope or Velar Consonant Deletion is permi@edsider the

following disyllabic word shapes and their accompanying tonalocwstin (6) that are

found in Colloquial Bamana

the noted restctions on tonal contours associated to certain segmental strings, as discussed in the current

section and in §7.2.3.
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(6) Tonal contours on disyllabic Colloquial Bamana words

a cvewl k8 Sdhammer

b. cvew1 g fyn 6bookd

c. cvewmb 8 Esdécouscc

d ofwmk, Erdcottor

e. evwiew I@ms8 S handf o fromSB [IGiGn §

f. cvygw Q ‘m2 omi xt urfromSB[Q g "]

g. covawy s rk& b al mbd froms 8B|§I

h. covgw diGk 2 6shirt cfr onfdg9Bp

i. cvacw b 818 O6ki nd fromb8BJ? I

jo cvgew m"fr8 6gund fronmmsSB]3 {

k. cevgew h & | 26t hougtfronh§8B2I

. cvgew sfngy 6soapod fromsSEP

m. cveewy m3sr 26 mosquefronmmSy2

Beginning with words like (6&), one observes that identical contoursfatad

on such disyllabic words in both Standard and Colloquial Banfamdhermore, as a
result of Velar Consonant Deletion between identical vowels of any type in words like
(6ef), derived long vowel syllables containing H and LH melodies are found in
Cdloquial Bamana There is an unexpected absence of Standard Bamana words
containing LHH tonal contours associated to segmental strings g\GYCV (granted
that LHH is a less common tonal melody), where K is a velar consonant, in
monomorphemic wordsThe dsence ofsuch a tonal melodyoregeest he potent i

creation of a cvgviacvmelody upon the application of Velar Consonant Deletion. Re c,a | |
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h o w e, tha evgvgsyllables resulting from Velar Consonant Deletion are readily found

in monosyllabic wordsExamples like (6€n) illustrate that ccv.cv wordsssociatedvith

H or LH contours are created in Colloquial Bamana via the application of Vowel
Syncope on the first vowel of a three syllable inpwh i | e bot h represent
possi bil i t,ieecsvgvpandecvgaditts ebserveddhat the LH contour in these
wordsarisesonly from LLH sequence®s with the velar deletion outputs abowme is
hardpressed to find an input Staarxd BamanaLHH word of a segnental shape
necessary to generate a ccv.cv sequence in Colloquial Baflamaoutcome is quite

similar in cvc.cv words like (6)). These words result from Vowel Syncope when it acts

upon the second syllable vowel of a StandBainana wordAs in other instances, one

finds that both H and LH contours are attested, however, like ccv.cv words, there is a
restriction on the tonal melodies of the words ths$ociate witlithese contoursF o r
cviacviputputs, the only possible inpua s e x,p esc tae dH ¢ oirtcwewesms wor d
Forcvgcvputputsonce ,amgeai abserves that the Bamana
such a way that w o ri.e svewdy ardn notathode fthet redugentd o u r
yield ccv.cv LHH contou wo h dwe wenerate cvgevwords, as otherwise
expected Importantly, both [+continuant] anddontinuant] sonorantconsonants can

occupy wordinternal coda positions in Colloquial Bamana, but their constituent syllables

are light and monomoi@ and hence their sonorant codas do not permit tonal association
Unlike the previous examples that illustrate specific restrictions on tonal association
conventions in Bamana, examples like-(6k show that words with input tonal melodies

HHH, LLH, andLHH all have the ability to yield cv.ccv words in Colloquial Bamana

the case of HHH contour words, the result once again &lad contour The resultfor
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both LLH and LHH input wordss cvgeviNo second syllable LH contois found on the
outputsf r om L L H i irepargcy, and likelvise no first syllable LH contouis

found on the outputs fromputL HH w,0.e¢ dwcevFurther discussion on the three
segmentatonal anomalies noted in this section follows in 8§87.%&milar to the
discussion provided above for monosyllabic words, the proceaffas$ésementeadily

yields disyllabic words that surface with a LL tonal contour, given the proper conditions
7.2.3 LHH melodies

It was identified above that there exist three specific shapes of trisyllabic Waids
cannot associate with laHH tonal contour Thus, it follows that Colloquial Bamana
outputs are only possiblehen stemming from a reduced subsetimbut LHH contour

words It was found that a very limited number of monomorphemic woadgainingthe

input segmentaktrings CViKV (CV (where K is some velar consonant) and CVRVCV
(where R is some sonorant consonant) permit association of LHH tonal melduiss

are almos exclusively French and Arabic borrowing®ther words permitting this
particular melody contain sons&rongconsonant in the onset of the second syllafole
example the Standard Bamana wokd$ n féYmha8n 6 sb Y2t @it G&r ge basket o
t " s&8tl* b e .Wardsscentamisgéa LHH melody can also be found where the
second syllable onset containsteongvoiced obstruent, suchas™ dé lg&i rs " ism &,
6sana@id @t o kne&éelbdat a’gTthepldservatio that Bamana contains
strong versus weak consonants and indeed restrictions on the association of certain tonal

melodies to words of specific shapes was discussed in considerable detail by Dumestre

% This particular observation is important in Bamana, as it illustrates that the generation of LLH contours is
not due to a depressor consaot effect. While voiced obstruents are among the best known depressor
consonants, it has been shown here that H tones are still possible on voiced obstruent initial syllables. Thus,
surface distribution of tones noted below is clearly an effect of hjgfesodic structure, and specifically

the phonological weakness of particular word positions. For more on various types of depressor effects, see
Bradshaw (1999), Odden (2007), Lee (2008), and references therein.
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