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Abstract

In Cree, thepalatalization of coronal obstruents imparts a diminutive meaning

through a process referred to as sound symbolism. It has been described as an optional

process @entland, 1974), thus accounting for the observation that not all of the coronal

obstruents are subject to the sound symbolism.

An acoustic examination of /s/ and lÉlattempted to discover whether there was a

true phonological shift from lsl to liloccurring in diminutives. A statistical procedure was

used in the charactenzationof the fricative segments which determined that the diminutive

fricative was unlike the control [s] segments meazured in this study and not unlike the

control [5] segments.

Since the acoustic examination of /s/ and l3/established that there was a true

phonological shift from /s/to /5/ occurring in diminutives, it was therefore plausible to

look at Cree diminutive consonant symbolism as a phonological process of consonant

harmony. Withinthe framework provided by Optimatþ Theory specificallyusing Optimal

Domains Theory as proposed by Cole and Kisseberth (1994), I vvill show that this

phonological process is governed by the interaction of several constraints regarding the

spread of features within a specified domain.

The interaction of the universal constraints of Faithfulness, as well as the

ilonstraints Onset, NoCod4 and Coda-Cond senre to keep the input looking as much like

the output as possible and to keep the syllable structure consistent aoross the language.

Harrrony results when the constraints for Basic Alignment @A) and Wide-Scope

Alignment (WSA) interact to extend a feature over a domain if ranked one way and
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suppress the spread of the sound symbolism if ranked another way. The re-ranking of

these constraints will also explain the patterns where the presence ofthe diminutive suffix

is the sole indicator the diminutive and the leftward harmony is not occurring. It was also

shown that a re-ranking ofthe constraints will result in the patterns shown in the Western

Swampy and Plains Cree dialects.
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Introduction

This thesis discusses a very interesting aspect of the Cree language which is widely

known as diminutive sound symbolism. It is based on data I have amlyzædphonetically in

Eastern Swampy and Moose Cree and phonologically from four Cree dialects, Moose

Cree, Eastern Swampy Cree, Western Swampy Cree and Plains Cree.

Many people do know what sound symbolism is but to my knowledge there have

been no acoustic studies concerning sound symbolism- Neither am I aware of any

phonological studies which attempt to demonstrate the sound symbolic processes of Cree.

A few have briefly discussed the existence of this phenomenon in Cree including Teeter

( 1 959) Nichols (197 1), Wolfart (197 3), and Pentland (197 4). This study builds on their

findings by showing that there is a true phonological process behind the sound symbolism

and stating that process comprehensively.

I wü begin by giving the reader a b,rief introduction to sound symbolism and the

way it has been manifested in different languages. A discussion of diminutives follows,

wíth a look at the many native North American languages which display this process. In

chapter two, I will focus my discussion toward Cree, including backgror¡nd information

and examples of sound symbolism for the various dialects I am presenting. Chapter tlnee

comprises the acoustic study in which I ultimately show the sound sSmbolism as a

phonological process . Following that, chapter fot¡r focuses on the phonological basis of
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diminutive sound s¡anbolism and attempts to explicate the process within the frarnework

of Optimality Theory. Finally, chapter 5 ties in both the phonetic and phonological studies

and draws conclusions regarding diminutive consonant harmony in several dialects of

Cree.
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Chapter I

Defining Diminutive Sound Symbolism

This chapter describes what diminutive sound syrnbolism is, drawing comparisons

to harmony systems in general. First sound symbolism is defined, followed by descriptions

of diminutive consonant symbolism patterns in various North American languages. Sound

symbolism is then compared to harmony systems.

1.1 Sound Symbolism

An arbitrary link between the sound and meaning in human language is generally

assumed in linguistic theory. However, cross-linguistically there has been an accumulation

of data regarding sound symbolísm which reflects a direct association befween the form

and meaning of language (Hinton et al,1994).

Many languages have been shownto exhibit sotrnd synrbolisrn Ojibwa exhibits a

consonant symbolism in the pejorative (Nichols lgTg).Wryot 
"*titir, 

both an

augmentative and diminutive symbolism(Teeter 1959). Nez Perce (Aokr, 1994) also

exhibits diminutive qnrrbolism and in addition contains a nunber of imiøtive lexical items

in its vocabulary. Japanese possesses an extensive mimetic vocabulary (tlamano, lgg4).

Childs (1994) discusses a wide array of African languages which contain ideophones

(imitatìves). The Nootkan languages (Jacobsen 1994) exhibit a vocative sound symbolism

A variety of sound symbolic patterns are thus found in languages worldwide. It is

not a phenomenon isolated to a handfut of the world's languages.
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l.l.lPatterns of Sound Symbolism

The term sound symbolism reflects an array of associations between sound and

meaning. There are varying degrees of sound symbolism which should be familiar to many

English speakers. These include corporeal sound symbolisrn, imitative sound syrnbolisrn,

conventional sound symbolisn¡ and synesthetic sound symbolism (Hinton etal,1994).

1.1.1.1 Co¡poreal Sound Symbolism

In corporeal sound symbolism sound and meaning are completely linked. This is

evident in aspects of human utterances such as cries of pain or hiccups (Hinton et a[

1994). Expressive intonation, interjections and'locatives"r are also included as part of

this category. Common among these utterances is that they are directly syrnptomatic of

the speaker. Intonatior¡ interjections human cries and hiccups elpress the internal state of

the speaker. Vocatives typically gain the attention of a hearer. These corporeal utterances

are basic commr¡nicative functions which have many universal components.

1.1.1.2 Imitative Sound Symbolism

Imiøtive sound symbolism represent non-linguistic sounds fromthe environment,

for example meow, moo,lsnock, and swish. These onomatopoeic words are directþ shaped

by the sound tlrey represent such that there is a dlrect mapping ofthe acoustic features of

rVocatives are defined here as those parts of speech used to gain the attention of
the hearer.(Jacobsen 1994)
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the sound itself and the phonological features of the word labeling that sound (Rhodes

1994, Oswalt 1994). Bird names lend themselves well to imitative sound symbolisnr, often

mimicking the call of the bird as shown in the following examples.

(1.1) English

whippoorwill, chickadee

Ojibwa

w a a ho o nw e nh' wltipp oorwill'

j igj igaaneshiinh'chickadee' (Rhodes 1994)

This class of symbolism is often represented in the language by phonemes acoustically

close to the represented sound.

1.1.1.3 Conventional Sound Symbolism

The Ënglish language also has what is referred to as conventional sound

symbolism in which certain phonemes and clusters ofphonemes have become associated

with certain meanings. For example the gI of glisten, glimmer and glow has become

associated with a concept of gold or shine. The conventional sound qanbolism is more

arbitrary and more language specific than the corporeal sormd syrnbolism or imitative

sound qnnbolisrn, but nonetheless, it is often claimed that sor¡nd and meaning are

somehow linked.
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l.l.l.4 Slmesthetic Sound Symbolism

The type of sound symbolism important to my thesis is one which Hintor¡ Nichols

and Ohala (1994) have termed synesthetic sound symbolism which is the acoustic

symbolization of non-acoustic phenomena. It is a process '\rhereby certain vowels,

consonants, and suprasegmentals2 are chosen to represent vizual, tacttle, or proprioceptive

properties of objects such as size or shape" (Hinton et al1994:4). Hinton et al describe

this as one of the most interesting aspects of sound symbolism since the relation between

sound and meaning is relatively indirect. It has been argued that there are cross-linguistic

tendencies for languages, at least in the case of size-sound symbolisrr¡ to choose certain

types of consonants over others. The diminutive tends to be represented by high front

vowels3 and in some languages, Cree for example, it is signified \¡¡ith palatalu:et

consonants.s The set of consonants involved in the symbolism is usually a small subset of

the consonant inventory for the language (Nichols 1971; Pentland 1974; Llltan 1978).

2These are features of speech which extend over more than one segment, for
example, pitch and stress.

3ultan (197S) for¡nd tl:ørtg}o/o ofthe languages he sampled contained high front
vowels in their diminutive marking.

oPalatafizæd consonants are those which bave the fiont ofthe tongue (the portion
of the tongue located behind the tþ and the blade) articulating with or more toward the
hard palate (behind the alveolar ridge). I will be using tlre term palatalìzation in reference
to the process whereþ a dental or alveolar consonant becomes palatal, such as [t]--[ð]
(Rogers 1991), and also for [t]-r [c1 .

sPalatalized consonants are not always used to represent the diminutive. Ojibwa
for example, represents the pejorative, not the diminutive, with [5] (Nichols 1979).
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1.2 Diminutive Sound Symbolism

Diminutive is a term used in morphology to refer to an affx with the general

meaning of "little". Usually the diminutive represents an affix concatenated to a root to

denote an object of smaller size. In English we often represent the diminutive with the

suffix -y which is very productive in child-directed speech. Examples are listed n(12)

below.

(1.2) Englishchild-directed speech

doll -> dolly

dog -> doggy

bird -> birdy

In Englist¡ the presence ofthis diminutive suffix typically does not alter any ofthe

othei consonants or vowels in the word. However, there are nmny languages in which

diminutive shifting involves'the alternatior¡ inpoint or Íurrmer of articulation, of

consonants in verb or nouns roots - expressing the diminutive category and by extensior¡

an attitude of endea¡ment, affection, pity, or the like' (Nichols l97l:526). In Cree, the

diminutive sutr)q concatenated to a root, typically conditions the alternation which

Nichols (197 l) discusses.

Ultan (1978) observed tbat the languages which exhibit these instances of

consonant ablaut in the diminutìve tend to be located in the west and Northwest coastal

areas ofNorth America and are American Indian languages by definition. Pentland (1974)
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also noted the presence of sound symbolism in at least three language families of eastern

north America. Rather than a universal of human language, this type of size sound

symbolismmay possibly be explained by areal diffi¡sion. This phenomenon, nonetheless, is

still an interesting subject to be studied among the languages which express the sound

symbolism in such a manner.

1.3 Diminutive Consonant Symbolism in Westem North America

Diminutive consonant symbolism is fairly widespread in the languages native to

North America. It has been discussed by numy others including Sapir (1911) for Wislnant,

Teeter (1959) for Wþot and Nichols (1971) discussed consonant harmony processes for

over 30 Amerindian languages. Also, Pentlffid(1974) examined sound symbolism in

Algonquian languages, and Wolfart (1971) briefly mentioned Cree's sound s¡mrbolisnr

The following are several examples of sound symbolism found in North America:
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(1.3) a) Cree (Moose) t --+ ð; s ì ð (Pentland 1974)6

b) Cree (Plains) t -+ c (Teeter, tgsg)

c) Wþt: t--+ ci s --+ ð ;I--+ r (Teeterl959)

d) Nootka: s, 5 --+ S (Sapir, l9l5)?

e)Dakota: x -+ 5 (Nichols, 1973)

f) Nez Perce: k --+ q (Nichols, 1973)

Cree is listed twice as the dialects exhibít differences in sound symbolism. While all ofthe

dialects have the aftication of /t/ occurring in the sound syrnbolisrn, the dialects that

distinguish [s] and [5], also shift /s/ to [5] in the diminutive. Moose Cree, given as example

(a), is representative ofthis shift. However the Plains Cree dialect, shown in (b), only

afticates ltl to lcf (the alveolar afticate) in the diminutive. In these dialects [s] and [ð] are

6The orthography used in the examples follow the conventions of the source and

are typical ofpublications in Americanist linguistics:

ð : postalveolar afticate (IPA ttf]),
5 : postalveolar fricative (IPA tfl)
c : afueolar affiicate (IPA [ts]).
S: segment halfiray between ts] and [fl
TFor Nootka, the symbolism is used onþ when speaking of small people or small

birds. Níchols (1971:845) notes thatrt is "a personifring shift, semantically diminutive."
The norrnal díminutive includes the addition of the suffix -?is but does not alter any other
consonants within the word. Sapir (1915) does not state how productive this is in Nootka
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not distinctives. Nootka has both /s/ and/5/ blending to becoming a segment partway

between the [s] and [ð], which only appears in one type of the diminutive.

Nichols (1971) describes the diminutive shifts of the Western North American

languages as those involving hardness (tenseness or obstruency) or involving tonality

(anteriority) and those involving dental resonants. In a hardness shift, the point of

articulation remains generally unchanged, however a more forceful flutriner of articulation

wifl signal the diminutive. An example of this can be found in Kalispel and Coeur d'Alene

in which the sonorant consoftmts become glottalized.

Tonality shifts involve the use of higher consonant tonality to convey the

diminutive meaning achieved by consonant frequency raising or by palataÏtzation. The füst

tne of tonality shift involves the raising ofthe pitch ofthe consonant burst or fricative

noise. The second t¡'pe oftonality shifts include the hissing-to-hushing articulations or

palatalization Although the frequency of the consonant noise is itself lower in the

postalveolar than in the alveolar, the locus of the second forrnant, the other basic

perceptual çue for consonant point of articúlatiorU is higher in the postalveolar, so this is .

also considered to be higher tonality. It is this tonality shift ofpalatalìzationwhich is the

basis for the diminutive shifting in Cree.

The shifts involving dental resonants include languages such as Yurok and Karok

which shift /V to hl and /r/ to /n/in the diminutive respectively.

sWhile the /s/sf plains and Western Swampy Cree can vary to the postalveolar
fricative [5], the two segments do not distinguish minimat pairs. In Moose and Eastern
Swampy Cree, [s] and [5] are distinctive. Ellis (1995) illustrates this \¡r'ith minimal pairs
such as nakiskaw'a short while' versus naki\;lcaw'meet him'
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1.4 Sound Symbolism as Consonant Harmony

Shaw (199I) defines consonant harmony as'þhonological assimilation or

dissimilation between consonants that are not necessarily adjacent in the surface

phonological string and where, cruciall¡ other intervening vocalic or consonant segments

do not interact with the harmony in any way." Within these parameters, diminutive

consonant E¡mbolismmay be looked upon Í!s a case of consonant harmony.

In Cree, diminutive consonant symbolism is regarded as the phonological

assimilation of coronal obstruents. The coronal obstruents to the left of the diminutive

suffix arcpalatafized, the intervening segments being irrelevant. This is, by definitior¡

consonant harmony. Teeter (1959) also described the diminutive sound symbolismprocess

in Cree as consonant harmony.

Described thus as consonant harmony, itmay be compared to other languages

displaying similar examples of consonant harmony. For example, Chumash displays a

sibilant harrnony inwhich any [s] or [5] harmonizes to the rightmost segment, so the

harmony is also a regressive pattern. Russell (1b93) describes the harniony process for this

language as a gradient change, something that is more the result of a phonetic undershoot

effect as opposed to a true phonological change. Ferrara (1988) aho discusses consonant

harmony processes in Navajo. Coronal harmony is afiorded special status by Shaw (1991).

Harmony ¿rmong coronal consonants is much more frequently attested than labial, dorsal

and phar¡argeal harmony. Coronal harmony systems typically involve only a subset of the

coronal segments nalangpage and tlpically ignore other coronal segments (Shaw 1991:

126)
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1.4 Summary

Sound syrnbolism is thus a phenomenon that has been discussed extensively in the

literature and is shown to occur in a wide variety of languages native to North America.

While the sound syrnbolism has been categot'tzed into types, and compared across

languages and language families, few actual in-depth studies of the phonological

processes motivating sound symbolism have been published. This phonetic and

phonological study of Cree diminutive harmony is unique in this respect.
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Chapter2

Cree Diminutive Consonant Harrrony

This chapter focuses on the Cree language. First I discuss the language and its

dialects, situating it within the language families ofNorth America. Following that is an

introduction to diminutive sound syrrbolism known to occur in the Cree language and a

revrew of what is already known about the phenomenon. This chapter concludes with an

examination ofthe available dxa.

2.1 The Cree Language

The Cree language is a widely spoken member of the Algonquian family. It is

spoken across central Canøda from Hudson Bay to the Rockies (Ahenakew l9S7). While

Cree shows dialect differences, it is recognizably the same language as spoken on the

western plains, in the northern woodlands or on the shores of James Bay. (Ellis, 1983.).

Five regional dialects of the Cree language are traditionally recognized (Dahlstrom

7986; Ellis, 1983.; Wolfart and Carroll 1973), however four are still productive today.

They are Moose Cree, Swampy Cree, Plains Cree, and Woods Cree.e These a¡e illustrated

onthe rnap in figure (2.1). The dialects differ in some sounds and vocabulary.

eThe dialect referred to as "R"-Cree is no longer spoken and has actualþ been
eliminated inthe discussion in Wolfart and Carol (1973) revised editionpublished in 1931.
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One obvious example of the regional variation among the dialects is in the word for oI' of

the Cree speakers:

Swampy Creero

Plains Cree

Woods Cree

Moose Cree

nîna

nîya

riîthall

nîla

Observe that the onþ difference between the words is a single sound: the n, y, th and I.

These sounds are reflexes ofProto-Algonquian *l @atrlstrom 198Q. It is largeþthe

representations of *l that differentiate the various regional dialects of Cree. Except for

these small variations, the dialects share many courmon features and a Cree speaker from

one dialect or community can generally understand a speaker ûom a neighbouring region

(Wolfart and Ca¡roll 1973).

The present thesis \4¡ill mainly focus onthe Ea¡tern Swampy and Moose dialects of

Cree. These dialects provide ûrore phonologicalþ interesting pattems in the diminutive

than those ofthe Western dialects of Cree because there is palatalintion of both lsl and ltl.

However, I will also be discussing the patterrs in the diminutive sound s¡nbolisn ofthe

roThe n-dialect is separated into two distinct dialects of Swampy Cree for the

purposes ofthls thesis. Wbile they have the reflex of proto-Algonquian */ in common,

they differ in the presence or absence ofthe phoneme /V which is very important in my
anaþsis of Cree diminutives. The western dialect does not contain this phoneme, lfte the

Plains Cree dialect, however Eastem Swampy Cree does contain this phoneme as does

Moose Cree.

ttTlrçth denotes IPA [ô].
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Plains and the Western Swampy Cree dialects ín comparisonto the Eastern dialects. The

western dialects only have the palataJization of /t/.

2.2The Dialects

In this sectior¡ I will give a brief overview of the dialects I will be discussing,

examining the areas in which they are spoken and e4plaining the phonological system.

In the following sections, the phonological system is listed in a standard

orthography commonly used for the Cree language.l3 The following qfmbols are translated

into to IPA as follows (Ellis 1995):

2.2) ð

5

palato-alveolar afticate [tJ]

palato-alveolar fricative [J]

alveolar afticate [ts]

high front unrourded lro*"t ranging from [r] to [e]

c

I

î: high front unrounded long vowel [i]

ê: mid-front unrounded long vowel [e]

o: mid to high back r¡nrounded vowel ranging from [c] to [u]

ô: high back unrounded long vowel [o]

r3Jn Ellis' texts (1983;1995) he signifies the postalveola¡ afticate, [tf], with 'c'. In
order to clarify the difference in sound synrbolism between the dialects, it is important for
this to be denoted by 'ð' since the alveolar afticate is syrnbolized by 'c'. All ofthe data
has been amended to reflect this distinction ofalveolar afticates.
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a: low to mid, central to front unrotmded vowel ranging from [a] to [n]

â: low, front to back unrounded long vowel ranging from I a] to [o]

Z.2.lMoose Cree

This dialect has also been referred to as the l-dialect. It is spoken in the area to the

south of Ja¡nes Bay and at Moose Factory. I have lised the phoneme inventory of Moose

Cree below.

(2.3) Phoneme inventory of Moose Cree:

consonants! vowels:

p t ð k iî

s 5 h ê oô

mn
I

\üy

aa

The phonemes which take part in the sound synrbolism are the coronal consonants ltl, lsl,

/é,1 and/V. The d4¿ frsmthis dialect mainly represents the community of Moose Factory

Ontario.
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2.2.2 Eastem Swampy Cree

Swampy Cree, or the n-dialect, is spoken from Manitoba eastward through

northern Ontario to the shores of Hudson and James Bay. Eastern Swampy Cree is spoken

in northern Ontario. The data from this dialect prinrarily represents speakers of Fort

Albany, Ontario, which is located at the east end ofthe Swampy Cree area about 5 miles

from James Bay @llis, 1983).I have listed the phoneme inventory of Eastern Swampy Cree

below.

(2.4) Phoneme inventory ofEastern Swampy Cree:

Consonants: Vowels:

p t ð k iî

s 5 h ê oô

mn

wy

The phonemes which take part in the sound q'mbolism are the coronal consonants ltl, lsl,

lél and/É/.

2.2.3 Western Swampy Cree

Western Swaryy Cree is spoken in northern Manitoba The following is the

phoneme inventory of Western Swampy Cree:

aa
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(2.5) consonants:

ptk

vowels:

ll

ec

s

mn

wy

The onþ phoneme which takes part in the sound symbolism is /t/, becoming the alveolar

afticate /c/.

2.2.4 PlÐl¿ns Cree

This dialect has also been called the y-dialect. It is spoken in Southern Manitoba"

Saskatchewan and much ofAlberta. The data from this dialect has been from several

written texts of speakers in central Saskatchewan.

The following is the phoneme inventory of Plains Cree:

oo

aa

(2.6) consonants:

ptk

c

s

mn

wy

vowels:

11

ê oo

aah
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T\e ltl is the only phoneme taking part in the sound symbolisrq becoming the alveolar

afticate lcl.

2.3 Cree Diminutive Consonant Symbolism

In Cree, the diminutive forms of words are commonly used to denote things that

are a smaller size. However diminutive synrbolism may also make a person sound pitiñrl

and effeminate, for example the speech of the Cree cuhural hero Wisahkecak (Wolfart

1973:80), and is also often used when talking to babies. Cree erçresses the diminutive

sound syrnbolism through palatalìzation ofthe coronal obstruents. rWhile it has been known

that Cree is one of several North American languages e4pressing the diminutive sound

symbolisrn, there has never been an in-depth study of this phenomenon nor a comparison

across dialects.

Nichols (1971) discusses the diminutive consonant shifts ofmanyNorthAmerican

languages, but onþ very briefly mentions the shift in Cree. In a footnote she desctibes the

diminutive symbolism in Cree as shifting't to ð informs taking the diminutive suffx"

(Nichols,l97l: 831).

Pentland (1974) süates that diminutive consonant Ennbolism is traditionally viewed

as "a process by which certain consonants may be replaced by other consonants to impart a

diminutive meaning" @entland 1974:238). Ferrara (1988) describes Navajo harmony as

context sensitive because the harrrony is determined by the prese,nce or absence ofthe

diminutive suffix. In Cree however, the presence of the diminutive sutrx ma¡ but does not

always, trigger the shift. The qrmbolism is thus an optional rule and I would expect to see
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words appearing with the diminutive suffix and without the regressive symbolism. It also is

not always necessary for the diminutive sutrx to be present for the shift to occur.r3 In this

thesis, I consider only those diminutives where the diminutive suffx is present.

A preliminary study of Cree diminutive sound symbolism (Melnychuk 1996)

determined some of the cross-dialect differences in the sound symbolic processes. It is

hoped to further develop the phonological process of diminutive consonant harmony in the

present thesis.

2.3.1 Description of the diminutive pattem

For all ofthe Cree dialects, a diminutive suffx is concatenated to a base, and being

a derivational suffx, appea$ inside the inflectional morphology. This is not in itself

phonologically interesting, but, the presence of this suffix may cause coronal obstruents in

the base to become palataluedwhile the intervening segments are for the most part

irrelevant. The harmony pattem is regressive; that is, it starts at the diminutive suffix and

spreads leftward thnoughout the word,In example (2.7) below, (a) illustrates the harmony

present on each lsl msîpíy to the left ofthe diminutive suffix after it has been added. The

example illustrated in (b) however, has an/V to the right ofthe diminutive suffix which

does not palatalue in the diminutive indicating that ttre hannony is in åct regressive.

r3Wofart (1973) cites several examples of this for the Plains dialect: yôtin'rt ß
windy' versasyôcin 'it is a little windy'.
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2.7 a) Sîpßiðitrk (snpÐ 'in the creek' Ellis 1995 (45:l MC)ra

b) awâSi5asâmakts 'child's snowshoes' Ellis 1995 (61:4 MC)

In Western Swampy and Plains Cree, the diminutive sutrx is /iV or /isis/ usuall¡

but not always, dependent on the animacy of the root. Uzually the /isiV suffix is animate

and the /is/ suffix is inanirnate. In these dialects, /5/ is not a phoneme- lsl may vary to /V in

speech but the variation does not create a change in meaning. Therefore the sound

qymbolism is only evident in the alternation of ltl to lcl nthe presence ofthe diminutive

sutrx. The examples below illustrate the diminutive:

2.8) a) ni!êm + isis

b) oskinftiw +is

rugemrsrs

oskinflrîs

'my little horse'

'youth" boy'

In example (2.8a)The ltJ palatalizæs to [c] uponthe addition ofthe diminutive sufra and

in (2.Sb) there is no indication of sound qnnbolismt}noughout the word because the lsl

does not palatalizn in the diminutive in tlrese dialects.

The dialects which exhibit the more interesting harmonypattems¡ a¡e the eastern

dialects which distinguish lsl and/S/, For these dialects, Moose Cree and Eastern Swampy

raThe references æe given astext number'.paragraphnwnber. MC stands for
Moose Cree and ES is for Eastern Swaryy Cree.

rsThe hannony pattem is regressive so the s of asôm'snowshoe' would not be

expected to be palatalized.
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2.e)

Cree, the diminutive suffix is /i5/ or /i5i5/. Again, the choice ofmorpheme is usually

dependent on the animacy of the noun with the /i5i5/ suffix being animate and the /i5/

suffix being inanirnate. The example below illustrates the pattern:

uiflrlikow + i5i5 wftðikô5i5 'little windigo' Ellis (53:4 MC)

2.3.2Data of Moose Cree and Eastern Swampy Cree

In an ea¡lier review of diminutive sound gmbolism in Cree (Melnychrrk 1996) I had

divided the data into two categories, l) words where the regressive harmony is present and

2) where the regressive harmony is not present. In fact, the data is much more complex.

This section describes the data that has been found within the literature I have been

studþg and attempts to classifr it into categories for purposes ofphonological analysis.

The data is also listed by source in Appendix 1 at the snd sfthis thesis.

The first column lists the form as cited in the text. The non-diminutive form is given

in the brackets. I have given the gloss in quotation marks. The source of the data is given

on lhe right. The data from Ellis (1995) is listed as a number representing the text number

followed by the paragraph number. The data from Pentland (1974) is listed as P. The final

letters label the dialects, MC stands for Moose Cree and ES stands for Eastem swampy

Cree.

The first category in (2.10) is regressive hanrron¡ simply that all ofthe coronals to

the left ofthe diminutive sutrx are palatalized. The first two words have been dþlayed in

their component parts in order to better illustrate the morphemes.
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2.10). Regressive Harmony:

a)5îpî5i5itrk (snpÐ ' in the creek' 45:1 MC

stpiy+i5i5+ihk

river DIM LOC

b) awâSi5asarnak 'child's snowshoes' 53:4MC

awâÈ+ iS+ asâm + ak

child DIM snowshoe Plural

c) oõawâ5imiSiwâwa 'their children' t:9 ES; 49:l;51:2MC

d) oõawâ.Simi5a 'hiVher children' 9:17; 11:6 ES: 56:5;64:3 MC

e) oðawâSimi5' 'his/her/children' 11:3 ES

f) 'öi-oõawâ5imi5in'ci 'they had children' I l:2 ES

g) awâSiÈa 'child' 11:1,2;9:5,19 ES 65:2 MC

h) awâÈiS 'child' 9:3,5,19 ES;49:4;51:1,

52:1,4;65:8MC

i) 'wâðiSa 'childj 9:20 ES

j) awâSi5ak 'children' 21:1 ES; 49:2,3;51:1,2;65:2

MC

k) awâS'5ak 'childre¡' 65:4 MC

l)'u¡â5iSak 'children' 65:2,5,7,8MC

m) êy-awßiSîwiyân 'when I was a cbild' 64:1 MC

n) ê-'wâ5i5îwiyân 'when I was a child' 65:l MC

o) ê-'wâÈi5îwiyân 'as a child' 50:6 MC
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Ð u/ftðikôSi5 (wîhtikôw) 'little windigo' 12:15 ES;53:4 MC

u) oðiSkwacßi5 (oðiskwaðiw)'little devil windigo' 12:15 ES

p) e-awâð'5îwiyân

q) 'wâ.5'Sîrriyân

r) k'-âwâ.5'Sîwiyân

s) w1õi-'wâÈi5iwâwa

v) i5kwêSiÈ (iskwêw)

w) i5kwêSi5

x) ßkwêSi5a

y) i5kwêsiËak

z) i5krvêS'Sa

aa)'5kwê5i5ak

ab)ðapaSß (tapa5ß)

ac) awiyâÈßa

ad) awiyâSßak

ae) awôyâ5ßak

af)'wiyâ5ßak

ag) tôwiy-awiyâSßak

ah) awiyâðßi-pimiy

ai)'wiyâðß

a)'r$âðß

ak) wêyâSßak

'I was a child' 59:1 MC

owhen I was a child' 52:4IÙlC

owhile I was a child' 53:4 MC

'their fellow-children' 21:1 ES

'girl'

'girl'

'girl'

'girls'

'girl'

'girls'

'(down) below'

'animal'

'animals, creatures'

P,60:3 MC; 10:10 ES

4:7;10:10 ES;64:3 MC

6:2 ES

64:2iÙlC

64:3 MC

64:5 MC

1:7 ES

1:7,18:3 ES

18;2,3,6;19:9;22:4E,S

'animals' 55:1 MC

'animal, creatureo l8:1 ES

'every kind of animal' l9:9 ES

'animal grease' 23:3 ES

'animal, beast' 46:1 MC

'animal' 55:4 MC

'beasts' 47:lMC
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al)'\¡r'iyâ5ßa

anr) k'-api5ß'5itr6

an) kây-api5ß'Sit

ao) apiðß

ap) êy-apiËâSininiki

aq) kâ-apiËßi5it

ar) kâ-'piðß'5it

as) ê-'piðß'iyan

at) ê-apiðß'Siõik

au) âpikoËß

av) âpikoSßa

aw) âpakoSß

ax) wâpikoSß

ay) wâpikoSßak

az) o5ki-'SlÍða

ba) mi5i-Slpßiðihkân

bb) sþßiða

bc) mftiwâmßi5

oanimal, beast'

'it is small'

'it is very small'

'small, a little'

'it is small'

'it is little'

'it is little'

'you are little'

'theywere small'

tmouset

tmouset

omouse'

'mouse'

'mice'

'new little fir trees'

'creek'

'cfeek'

'small wigwam'

46:l MC

3:8 ES

3:10 ES

6:l;7:3; l9:4 ES; 54:2,55:2,3

MC

8:5 ES

15:5 ES

15:5 ES

46:l MC

26:1 ES

3:8,9,10 ES; 66:1,2,3 MC

66:2inlC

66:3 MC

15:5,26:3 ES

26:3 ES

7:8 ES

11:8 ES

8:5 ES

9:8 ES

rÎhe morphemes decompose into kâ-apiiîi-isí-r. It appears that the diminutive
sotmd qrmbolismis progressive inthis word" and also the examples 2.10 am), an), aq), ar)
and at). However, the spectrographic anaþsis of each ofthese words onþ showed tr¡'o
fricative segments in the diminutive suffix and to its right: the syllable /,iV was not visible
inthe spectrogram and seemed to have been deleted. (See note 3 page lM)
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M) aðimo5i5a (atim)

be) aðimo5iË

bf) aÈkî5iniw (askiy)

bg) aðakâ5 (atakây)

bh) aðiõamôS

bi) apiðimaniyâpiy

bj)'ðayâni5

2.11) a) pitêði5ak (pilêw)

pilêw+iSiS + ak

bird+DIM+Plural

b) pilêsis

c) olÍìkaniSibk

d) olâkan'Sihk

e) dðawâSimiSinân

'pup'

'pup'

'a little bit of earth'

'mink' 17

'squirrel'

'small netting line'

'his little thing'ta

9:15 ES

9:16 ES

6:4 ES

Ellis (199s) 445

46:1,2

53:2I0;l;C

56:2ivf:C

The second set of data n(2.11) does not have the paløtahzation of the coronals I

n/.These segments do not actually particþate in the harrrony so we do e4pect that they are

notpalatalizsd.

'birds'

'bird'

'in a small dish

'in a small dish

'our child'

61:4 MC

6l:4 MC

54:2IvfC

54:1 MC

5l:3 MC

l7This was found in the glossary with no reference to a specific text. On the East
Coasto James Bay region the gloss is 'mink.' In Moose Factory the referent is the
diminutive of atakøy 'penis.'

r8 ohyônií, euphemism forwîtaksy 'hispenis'
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f) n'ðawâÈimi5ak

g) n'kî-'wâ5i5îrvin

h) nîð'-i5kwêSi5

Ð mâni5ß

j) mân'$i$

k) manÈß

l) ma'Sß

m) mlniÈa

n) nisto-minfto5iS

o) wîskaõâni5 (\,vîskaõân)

p) wîskaðâniSi-wayân

q) wflskaðânßa

r) môs-'iyânÈß (môs-'iyân)

omy children'

'I rilas a child'

'my girlfriend'

'a little'

'brief

oa little'

'a little'

oberries'

65:9 MC

65:6 MC

65:7 MC

6:4;19:3 ES

49;t}lf:C

50:1 MC

54:1 MC

19:1,2,3,5F,5

'three minutes' 19:4 ES

'little whiskey-jack' 14:5 ES, 56:3;66:1,2,3 MC

'little whiskey-jack's skin' l4:4 ES

'little whiskey-jack' 66:3 MC

'smallmoose hideo 53.'2l:N'l;C

The last five examples in this set also include an lslwhich does not display the

sound qnnbolism as expected. The examples are included in this category solely because of

the presence ofthe nasal or lateral segment within the word" but they are also included in

Q.tz).

The third set of data n (2.12) does not have palatal:z:ation of the coronals and the

diminutive suffix is the onþ indication ofthe diminutive. The first word has been displayed

in its coryonent morphemes.
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2.12) dintnative category eryressed solely by the presence of the diminutive suffix:

a) askihko5 te

askihkw+ i5

kettle DIM

b) nisto-miniko5ið

c) wîskaðâniS (wî,skaðân)

j) apisöililß

k) amisko-wapiko5i5

l) amisko5i5i-wayâna

m) amisk-wayânßiS

n) miskrrayân'Si5a

'little kettle'

'three minutes'

'little whiskey-jack'

'little person'

'beaver mouse'

'pelt of a small beaver'

osmall beaverskin'

'little beaverskin'

9:9 ES

19:4 ES

14:5 ES,56:3;

66:1,2,3 MC

66:3 MC

53:2M;C

P (MC)

26:3 ES

56:8 MC

3:7 ES

9:21 ES

9:21 ES

9:21 ES

d) uiîskaðâni5i-wayân

e) wîskaðâniSa

'little whiskey-jack's skin' 14:4 ES

'little whiskey-jack'

f) môs-'iyânðß (môs-'iyân) 'smallmoose hide'

g) môsoËi5 (môswa) 'small moose'

h) pôsikâci5 (English loan) 'pussycat'

i) piskrvamisko5i5 'Little Pist¡\¡vamisk' (lit. littte hury')20 Ellis 1995 p387

teThe 
s prior to the k is expected to be palatalized by the diminutive qnnbolism,

however it is not.

2o'Ihis represents a place narnê: located on the west coast of James Bay. It is not
part of the phonetic research in this thesis but is included in the phonological analysis of
Cree DSS.
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o) askihkoSa (askitrk)

p) askihko5 (askitrk)

q) kiyâsko5i5a (kiyâsk'gull')

r) kiyâsko5i5ak

s) kitapi5ß'Sin

'small kettle'

osmall kettle'

'terns'

otems'

'you are small'

9:9 ES

9:9 ES

l1:3,5 ES

l1:4 ES

46:7 MC

The fourth set of data shown below in (2.13) exhibits a variety ofphenomena.

Some of the coronals /s/ and /t/ within the word participæe in the hamron¡ but others do

not.

2.13) a)'sâðß'Sak (asâtiy)

b) apisðaõimo5

cliskwê5iS (iskwêw)

d) paskwahðîwi-SîpßiË

e) otawâ5imi5wâwa 22

Ð kîn'kisõiy-apiko5ß

'smallpoplars'2l 55:9 MC

'small dog, pet' 9:15 ES

'girl' 4:5 ES;61:1 MC

'Little White Top Creek' (lit. 'little stump creek')

'their children' 44:2MC

'pointed mouse' 3:8 ES

2t In anote @llis 1995: 425, note3Q the form was given as aÈâtßiÈak.
Palatalizationof lA was not present and no comments were made onthis 'corrected'
word-form.

22The qpeaker was Andrew Faries, ayounger Moose Cree speaker fluent inboth
English and Moose Cree. The data available for this speaker was very small as he onþ told
one story so this was not inctuded in the phonetic anaþsis. However the spectrogmm \Mas¡

inspected for the possible palatalizørtionof ltl. The spectrogram definitely did not indicate
the presence ofthe aftciate /ð:l andthis is included in the phonological analysis as an
exception to the harmony.
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) mistÍìpê5kwêSisa (mistâpêskwêw)' giant girl'

k) mistâpêskwê5iða 'giant girl'

l) mistâpêskwêSiðak 'giant girls'

m) kly-ati-oðawâðimi5iw 'he began to have children-'

g) n'tawâ5imiSak

h) atimo5i5a

i) iskwêSi5

n) apisðawâði5

o) awâsiS

'my children'

'prJp'u

'girl'

'small child'

'child'

7:9 ES

9:16 ES

4:5,6 ES;61:l MC

56:1 MC

56:2i0y'f:C

56:3 MC

12:10 ES

46:6MC

52:l MC

9:15 ES

9:16 ES

9:16 ES

4:5,6 ES;61:1 MC

6l:2I[''4:C

6l:2Iv.'f:C

Several examples cited in the previous category ltave avariation elsewhere in the

texts where the e4pected diminutive form is produced. These sets of data are shown below

m(2.14).

2.14) a)

b)

aðimoSiSa (atim)

aðimoSiS

atimoSiSa

islil,ve5i5 (iskwêw)

iskwêS'Sak

iskwê5i5ak

'pup'

'pup'

'pup'

'girlo

'girls'

'girls'

æ note depalatalizationof lclto /t/ @llis 1995:396,n23)
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c)

d)

e)

i5kwêSß

i5kwêSi5

'girl'

'girl'

i5kwê5i5a

i5kwê5iSak

i5kwê5'5a

'girl'

'girls'

'girl'

mi5tâpêSkwêSiða (mistâpêskwêwa)' grant girl'

mistâpêskwê5i5a 'giant girl'

mistâP'êskwê5i5ak 'giant girls'

askihkos (askitrk) 'small kettle'

askihko5a 'small kettle'

askftko5 'small kettle'

n'õawâ5imiSinân 'my children'

n'ðawâ5imiSak 'my ehildren'

n'tawâ5imiSak 'my children'

P, 60:3 MC; 10:10 ES

4:7;10:10 ES;64:3

MC

6:2 ES

64:2N'f:C

64:3i|vlC

56:l MC

56:2IN'{C

56:3 MC

9:10 ES

9:9 ES

9:9 ES

51:3 MC

65:9 MC

7:9 ES

There are also a few examples in the texts of diminutives which did not have

palatalintion in the diminutive suffix.

2.15) a) atipisihk

b) askihkos (askitrk)

'fine mesh at end of snowshoe' 53:3 MC

'small kettle'
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The following examples are noted here but are not included in the analysis. There is

no way of knowing whether they are elicited ûom native speakers. Ellis's book Spotæn

Cree: West Coast of James Bay (1983) is presented as a teaching manual and is the result

ofresearch with native Cree speakers, but is not directly transcribed from speakers.

2.16) sþî5i5 'creek'

islo¡¡êSi5 'girlo

wâskâhikani5i5 'little house'

niski5i5 olittle goose'

maskwa5i5 'little bea¡'

aðimoði5 'puppy'

maniðôS 'insect, boil'

masinahikaniK .license'

alikwaðâsi5iS 24

The data above shows evidence of sound qmrbolism with the pdatalizationof lt!,

but the /V does not become palatalizr;d. There is no way ofknowing whether this data

accurately represented the speakers' langu4ge.

2No gloss is given for this word, but the likely hanslation is 'little squirrel'.
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2.3.3Data of Plains Cree and Westenn Swampy Cree

There are ûuxty examples of diminutives in these dialects, however the sound

symbolism is onþ evident in the aftication of ltl. The dat¿ is presented in a similar fonnat

to the Eastern Swampy and Moose Cree dialects. The füst column consists ofthe form as

cited in the text with the non-diminutive form of the word given in brackets beside it. The

third column is the gloss and the fourth column lists the source. Words from Freda

Ahenakew (personal commrmicaiton) are listed as FA," IB stands for Ida Bear (1995), WA

represents data from Wolfart and Ahenakew (1993) and lW represents data from V/olfart

(1973).Ida Bear speaks Westem Swampy Cree; all other data presented represents the

Plains Cree dialect.

The following set of dat¿ presents some ex¿rmples of diminutives where there is no

evidence of sound symbolisrr because there are no f's present in the word.

2.17) a) oskinfl<îs (oskinîkiw) 'youtþ boy' WA

b) pisiskisls Gisiskiw) 'little anirnal' WA

Evidence of diminutive consonant symbolism is shown below. The harmony pattern

is regressive,

2.18) a) ocawâsimis 'his child'

b) ocawâsimisa

c) nicawâsimisak

'his children (obv)' IB

FA
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d) ocawâsimisiwâwa

e) ê-ocawâsi-istytt

f) acihkwayânisa (atihkwayan)

g) acihkosis (atitrk)

h) nicacihkosis (nitatibk)

i) ciscêmâs (cistênâw)

j) mêscakâs (mêstakây)

k) nicêmisis (nitêm)

l) miscacimosis (mistatim)

m) misacimosis (misatim)

n) acimosis (atim)

o) nicacimosis (nitatim)

p) pftcwâhkanis (pfrtwâ- 'smoke')

'their children' IB

oshehadachild' FA

'a little caribou hide (obv)' IB

'little caribou' FA

'my little caribou' FA

'tobacco' WA

'hair' rWA

'my little horse' W

opony' FA

'pony' FA

'puppy' FA

6my puppy' FA

'cigarette' WA

The following are exarryles where the diminutive sound qrmbolism is not

evident inthe word. Altl to the left ofthe diminutive suffir does not palatalizn.

2.te) a) misilcwânis (mistilnilân)

b) nitawâsimisak

c) otawâsimísa

d) otawâsimis

'little head' W

'mychildren' W

'his children (obv)' W

'his childo FA
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Chapter 3

A Phonetic Analysis

This chapter detafü the experimental aspect of this thesis. The phonetic study is

based on data from six speakers originally recorded by Ellis (1995). The chapter begins with

a description of the speakers followed by the data. Section 3 details the phonetic analysis of

both the diminutive fricatives, and discusses the rezults. Section 4 discusses the phonetic

anatysis of afticates. The chapter is concluded by discussing the implications of this

phonetic analysis.

The main purpose of the phonetic analysis has been to determine whether there was

a true phonological change of /s/ to /3/ nthe diminutive, in which case the change must be

explained by the phonolory. It is also possible that the sound symbolism might have created

anon-phonemic segment betweenthe [s] and the [S] as described inNootka (Nichols l97l)

or that the change could simply be gradient, a result more ofphonetic assimilation rather

than a true change in the phonology, such as ihut propored by Russell (1993) for Chumash.

While there are no prevlous phonetic analyses of diminutive sound qrmbolism,

Pentland (1983: 387) claimed that in1nodem Moose Cree.... the [ð] and [ð] produced by

diminutive consonant qnnbolism are phonetically exactly the same as (phonemic [ð] and

[ð])." This study will be able to determine whether his assessment is valid.

A secondary rerlson for the phonetic analysis was to check the accuracy of some of

the data,
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3.1The Speakers

All of the datal analyzed in this study originated from Ellis' ôtalôhkârn nêsta

tipâcimowina: Cree Legends and Nanatives (1995). The availability of both the text and

the tapes make this book a very valuable research tool for studying the Cree language. Ellis

recorded the texts between 1955 and 1965. The recordings were carried out under varied

conditions fromthe informal setting ofthe village to a sound laboratory in Toronto.

The analysis is based on data from six speakers, two Eastern Swaryy and four Moose Cree

speakers. They are listed below.

3.1) Eastem Swanpy Cree:

Simeon Scott (texts l-12): Native speaker ofEastern Swamp¡ spoke considerable

English- He was close to retirement at the time ofthe recording.

Xavier Sutherland (texts 13-26) Fluent qpeaker of both Eastern Swanrpy Cree and

English. He was inhis late twenties at the time ofthe recording.

Moose Cree:

Gilbert Faries (terts 45-49): At ease in both English and Moose Cree. He was

yorx€er middle-aged æ the time ofthe recording.

Willie Frenchmaa (texts 58-62) First language was Moose Cree, but did have

extensive exposure to Englisb. He was 82 atthetime ofthe recording.

Sophie Gunner: (texts 50-5Ð Essentialþ a monolingual speaker of Moose Cree. She

was middle-aged at the time ofthe recording.
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Hannah Loon (texts 63-67) A monolingual speaker ofMoose Cree. She \üas an

elderþ (approximately 72) widow at the time ofthe recording.

These speakers were chosen because the data was sufficient to do statistical analyses

on. Several of Ellis' speakers only had a couple of occr¡re,nces of the diminutive which was

not enough to do any sort of statistical comparison- Those speakers were therefore not

included in the present phonetic anaþsis.

3.2 The Data

Following the division :n52.3.2, some ofthe data is displayed below. The first set

of data n(3.2) displays the regressive harnron¡ where all ofthe ss¡snals bavepalatalLzed.

The second set of data in (3.3) is a cumulation ofthe three sets of data shown in examples

(2.12), (2.I3) and (2.15). This data does not indicate thepalataluation of all ofthe coronals

in the diminutive. In some cases, the diminutive suffix is the onþ indication of the

diminutive. While the datahere has been divided into the two categories, the listing is only

to show wbat has been written in the text. In the actual phonetic analysis, all lsl and lÉl

segments have been grouped together in a category called 'diminutive fricative.'

3.2) Regressive Harmony:

a awâ5iSasâmak 'child's snowshoes' 6l:4 MC

b. oðawâSimiËwâwa 'his children' 1:9 ES

c. u¡íhðikôSi5 (uiîhtikôw) 'little windþo' 12:15 ES, 53:4 MC
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d. oði5kwaðîSi5 (oðiskwaðiw)'little devil' 12:15 ES

e. i5kwê5i5 (iskwêw) 'girl' Pentland,60:3 MC;10:10 ES

f. mftiwâmði5 'small wigwam' 9:8 ES

g. õapa5ß (tapaÈß ) '(down) belof 1:7 ES

h. âpeiko5ß 'mouse' 66:3 MC

i. wâpikoSß 'mouse' 15:5,26:3 ES

j. 5þßi5a 'creeks' 8:5 ES

3.3). Regressive harmony is not present tbrough the entire word:

a. môs-'iyânSß '$nallmoose-hide' 3:2MC

b. môso5i5 (môswa) 'small moose' Pentland (MC)

c.'sâðß'5ak (asâtÐ 'smallpoplars' 55:9 MC

d. iskwê5i5 (iskwêw) 'girlo 4:5 ES;61:l MC

e. pôsikâðiS (English loqn) opussycat' 26:3 ES

f. wîskaõâni5 (ußkaðân) 'little whiskey-jack' 14:5 ES;66:1 MC

g. apisðililîF 'little persod 56:8 MC

b- apisðawâ5i5 'small child' 46:6MC

i. amisko-wapiko5i5 'beaver mouse' 3:7 ES

j. askihko5a (askihk) 'small kettle' 9:9 ES

k. atipisihk 'fine mesh at end of snowshoe' 53:3 MC
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The data presented here are just a sample of the total data analy?Êd in this study.

For each of the six speakers I analyzed examples ofthe diminutive I found in their texts.

The full listing of data is given in appendix 3 at the end of this thesis. For each [s] or [5]

fricative in the diminutives, I looked for both a control [s] and a control [5] in non-

diminutive words in similar environrnents.

3.3 Anaþsis of the Diminutive Fricative

To reiterate, the main puqpose of the phonetic analysis has been to determine

whether there was a true phonological cbange of /s/ to lÉl nthe diminutive, in which case

the change must be e4plained by the phonology. Aphonological change is evident if it is

detennined that the speaker intended to produce /V in the diminutive instead of /s/.

However, ifthe speaker was trying to produce an/s/and the tongue was just deviating to

lÉl for purely articulatory reasons, a phonological change is not occurring.

Phonetic analysis does to some extent correlate with articulation. Nolan et al. (199Q

andZsþa(1994) looked at similar questions with regard to the relationship between

articulation andphonetic analysis. In connected qpeech, articulations overþ and

Articulatory Phonology (Browmanand Goldstein 1990) explained many casual qpeech

processes, including assimilation, as the result of gestural overlapping or blending. For

Nolan et al (1996), electropalatography confirmed that there.exists a close correlation

between spectral change in the coronal fricatives and articulatory change. Their study also

contradicts the prediction of Articulatory Phonology that gesture overlap will rezult in

intermediate articulations and that gestures in underlying phonological representations are
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always present. Zsþa(1994) examines gesfural overlap of apparent consonant deletions in

connected speech and provides acoustic evidence ofthe overlap using LPC (linear

predictive coding) analysis routines.

The present analysis was designed to determine whether the acoustic properties of

the diminutive [ð] followed the same statistical distnbution as those of non-diminutive /3/.If

this is the case, then the diminutive fricative is an /5/. Ifthey do not fall into the same

distribution pattern thenthey can not reliabþ (statistically) be said to be the same segment.

The diminutive fricative then could not statistically be considered an/É1. This t¡'pe of

analysis is not necessarily reliable for specific occuffences, but the statistical results are

significant for the pu4)oses of 'his anatysis.

The secondary reason for the anaþsis was to check the accuracy of some ofthe

data. \While there are several examples of /s/ that did not harmonize to lél,tlere are also a

couple of examples of ltJ notharmoniing to /é,lwhich \¡vill be discussed in ($3.4). These

particular examples are easy to check by viewing the spectrogram

All of the data in this study were analyzed using Kay Elemetrics coryuterized

Speech Lab (CSL) Model43008, software version 5.0, which is housed in the Linguistics

laboratory at the universþ of Manitoba The dat¿ was acquired i¡1s sor¡nd files on the

computer from the collection of audiocassette tapes accoryanying Ellís's âtatôhkâna nêsta

tipâcímowinn: Cree Legends and Nanatives (1995). Eachdigitized sound file consisted

typically of a word or phrase, either containing a ¿liminutive or control fricative pertinent to
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the present analysis. For the recording, I used a sampling rate of 20,000 Hl5 since the

frequencies of the fricatives for this present examination are between approximateþ 2000

and 8000 Hz.

3.3.1 X'ricative Anaþsis

The fricatives [s] and [5] are central to my analysis in these Cree dialects. Fricatives

produce a turbulent airstream clnractenzed by random noise. In spectrograms, [s] and [5]

appear as static noise with energy in the higher frequencies. Below, I have included

spectrograms ofone ofthe speakers, Sophie Gunner saying first [isi] and secondly F,fr] .

Figure 3,1: Sophie Gunner [isi] versus [i5i]

isi

25It has been suggested by D. Whalen (personal communication) that a higher sampling
rate for fricatives may be used. However, it is tr¡gtrly likely that the equipment Ellis used
for the recordings did not capture the full range of frequencies that the sibilants utilize, and
ahigher sampling rate would not be useftl. This sampling rate did obtainresufts which
distinguished the two sibilants.(for discussion see $3.3.3). This rate is also t¡pioal ofmany
other studies involving the acoustic study of/s/ (Flipsen et. al. 1999).
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In the left spectrogram shown in figure 3.1, the [s] has energy concentrated in the

frequencies from approximately 2000 to above 8000 IIz . It is very clear that there is a lot

of energy in the higher frequencies between 6000 and 8000 Hz. This area is quite a bit

darker than the right spectrogrâm- Here the energy is concentrated between 3000 and 6000

FIz falling into the traditional range of the tðl in the lower frequencies from approximateþ

2000 to 6000 Hz.

3.3.2 The Centre Of Gravity

In order to characterize the fricatives, I used the centre-of-gavff6 technique.

Typically, fricatives bave been analyzed by determining their spectralpeaks. However, it is

ditrcuh to measure the acoustic cha¡acteristics offricatives þarticularþ coronal fricatives)

because tlrere may be several spectral peaks and one or another of these peaks may have the

greatest amplitude (Johnson 1997). There may also be zubstantial inter-speaker variability in

the frequencies oftle spectral peaks in these fricatives. This has led to the development of

the centre-oÊgravity technique. This procedure haq been used very successfirþ in studies

by Jassem (1979) who charactenzsdfricatives based on their qpectra and by Forrest et aL

(1988) who applied the technique to initial voiceless obstruents.

For each [s] and [S], in both diminutive and control words, spechograms were

created to help determine where tbe beginnings and ends of segments \üere. The fücatives

26The centre of gravity is just one of the possible spectral moments as mentioned by
Jassem (1979) and Flipsen, et. al. (1999)
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were then measured over their entire length using the Fast Fourier Transform (FFT)27, \,yfth

CSL's long terrn average spectrum coÍrmand. An FFT power spectrum, an amFlitude

versus frequency plot of a acoustic energy present in the sine wave, was generated for each

of the segments. An example FFT power sp€ctrum is shown below in Figure 3.2.

Figure 3.2 Power Spectrum

example: Sophie Gunner [5]

Lower frequency cutoff: 3000 IIz

Higher Frequency cutoff: 6000Hz,

Centre of Gravity: 4452H2

The results of each FFT power spectrum were saved numerically and were entered

into a centre of gravþ program2s created by Kevin Russell. The program was used to find

the centres of gravity of alt of the fricatives. The best lower and higher frequency cut-oß

2TFourier's theorem states tbat any corylex waveform can be decomposed into a set of
sine waves that have particular frequencies, amplitudes and phase relations. The frst
Fourier transform (FFT) is the computer's way of decornposing the.rüave into its
component sine waves.

2t A copy of the program is included in Appendix 2 at the snd sf this thesis.
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for measuring the centre of gravity were determined using the control (non-diminutive)

data. The upper frequency cut-offused was 6000Hz,, and 3000FIz was the lower frequency

cut-off. This combination gave the results in which the statistical analysis showed that the

lsl and /V were different (p<.001). This combination of frequencies was then used for

analyz:lngthe rest ofthe data.

3.3.3 Results

In analyzing the results, all of the data fromthe diminutive fricatives were grouped

together and compared søtistically to non-diminutive [s] and to non-diminutive [5] using

two-tailed t-tests. The statistical prograrn used in the analysis was JMP IN version 3.1.5 for

Windows by SAS Institute Inc.

The results for each ofthe speakers are graphed below. The graphs were created

using a one-\üay analysis ofvariance and visually compare the means ofthe variables l)

diminutive fricative, 2) non-diminutive (or control) [s] and 3) non-diminutive [5]. The

dia¡nonds in the gaph are a schematic ofthe mean and the standa¡d error ofthe mean for

each ofthe tbree sample groups. The line across each diamond represents the group meart.

The height of each diamond represents the9í%o confidence interval for each group, and the

diamond vvidth represents the group sample size. When the diamonds of the diffetent

sarnples are close together and overlap, the samples ¿¡s similar and likeþ to be from the

same population Ifthe diamonds ofdifferent samples do not overlap, the samples represent

different populations.
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The statistical data is included under each graph. Included is the number of

tokens anafSrzed in the diminutive, the mean centre of gravity and standard deviation (sd) for

each ofthe sarnple populations, and the results ofthe t-test comparing the diminutive

fricative with each ofthe controls.

Figure3.4: Simeon Scott Frequency Centre of Gravity by Fricative Type
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number of diminutives: 118

mean centre ofgravity:

diminutive [5]: 4391 (sd:88.706 )

non-diminutive [ð]: 4397 (sd:78.29)

non-diminutive [s]: 4488 (sd:93.30)

Testing (diminutive [ð] : non-diminutive [ð]):

t= -0.375 p:0.7081

Testing (diminutive [5] : non-diminutive [s]):

t: -6.635 p <0.001

The data definitely shows that for this speaker, the diminutive fricative is not

significantly different from [s] úr:0.70S1). Even just by looking at the means diamonds in

Figure 3.4,fr. is obvious that the diminutive fricative and the non-diminutive lÉlfollow the

same distntution pattem because the ranges ofthe standard deviations overlap, but that of

the lslis very different.
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Figure 3.5 Xavier Sutherland Frequency Centre of Gravity by Fricative Type
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number of diminutives: 63

mean centre of gravity:

diminutive [5]: 43ll (sd:83.73 )

non-diminutive [5]: 4341 (sd:90.95)

non-diminutive [s]: 4484 (sd: 160.38)

Testing [{þ non-diminutive ¡51¡;

t= -1.954 p:0.0529

Testing (diminutive [5]= non-diminutive [s]):

p <0.001t: -7.432
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This qpeaker is definiteþ not producing an [s] when in the diminutive: the p-value is

low (p(diminutive [5]: non-diminutive [s]):<0.001). On the other hand the diminutive

fricative and the non-diminutive lÉlcannot reliably said to be different. The diminutive

ûicative definitely is not intermediate.

These two speakers represented Eastern Swampy Cree. Their datahas showntlat

the diminutive fricative in Eastern Swampy Cree does not pattern after the non-diminutive

/3/ neither does it fatl in between the non-diminutive lsl and nondiminutive /5/. The

diminutive fricative is statisticalþnot an [s] nor is it intermediate between [sJ and [5].

The next four speakers represent the Moose Cree dialect.

Figure 3.6 Gilbert Faries Frequency Centre of Gravity by Fricative Tlpe
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number of diminutives: 22

mean centre of gravity:

diminutive [5]: 4127 (sd,116.795)

non-diminutive [5]: 4341 (sd=216.677)

non-diminutive [s]: 4484 (sd: 160.38)

Testing (diminutive [5]: non-diminutive [ð]) :

t=-0.640 p=0.5255

Testing (diminutive [5]: non diminutive [s]):

t= -2.103 p:0.0418

The non-diminutive [s] and non-diminutive [5] are quite close together and do

overlap a bit, more than with any other speaker. Examining the relationship between these

segments, they are not significantly different with a probabiþ (non-diminutive [5]: non-

diminutive lsl)=0.1267. Also note that there are no tokens evident near the lneao ofthis

speaket's examples and this sort of non-normal dishibution violates the assumptions ofthe

t-test. Perhaps one ofthe reasons for the problems with this data set is the smaller sample

size. Gilbert Faries had fewer tokens than for any other qpeaker. However the main p,sint of

the anaþsis is confirmed, that the diminutive fricative is different fromthe nondiminutive

[s]; therefore the diminutive fricative is not intermediate.
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Figure 3.7 Willie FÈnchman: Frequency Centre of Gravity by Fricative Type
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number of diminutir¡es: 29

mean centre of gravity:

diminutive [5]: M0l (sd:109.45Q

non-diminutive [5]: 4429 (sd:54.843)

non-climinutive[s]: 4497 (sd:74.722)

Testing (diminutive [{l: non-dimintrtive [5]):

t: -1.3 p:0.1984

Testing (diminutive [5] = non-diminutive [s]):

p <0.003t: -3-824

Page 51



Freq cof gravity By fricative?

47 00

4 600

4500

$ aaoo
g
o
ôo
E 4300

TL

4200

4100

non-diminutive s
v

non-diminutive $

fricative?

Figure 3.8 Sophie Gunnen Frequency Centre of Gravity by Fricative Type

number of diminutives: 67

mean çentre ofgravity:

diminutive [5]: 4336 ' (sd:118.624)

ns¡-diminutive[S]: 4330 (sd:84.305)

non-diminutive[sJ: 4441 (sd:78.085)

Testing (diminutive [5]= non-diminutive [5]):

t:0.403 P:0.6879

Testing (diminutive [5]= non-diminutive þl):

t: -6.312 p <0.001

This is an excellent example showing tlat the climinutive fricative for this qpeaker is an [S].

In tlre gaplo, the menns diamond for the diminutive fricative overþs with the non-
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diminutive [5]. The diminutive fricative does not overlap at all with the non-diminutive [s]

indicating that they are very different segments. This indicates that there is a true

categorical shift of /s/ to /V in the diminutive. The resulting segment is not between [s] and

[S] and neither is there a gradient shift.

Figrne 3.9 Hannah Loon: Frequency Centre of Gavity by Fricative Tlpe

number of dimìnutives: 102

mean centre of gravity:

diminutive [5]: 4269 (sd=122.894)

non-diminutive[5]: 4232 (sd:102.174)

non-diminutive[s]: 4403 (sd: 106.807)
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Testing (diminutive [5]: non-diminutive [5]):

t:1.697 p:0.0920

Testing (diminutive [5]: non-diminutive [s]):

t: -6.356 p <0.001

1þs diminutive fricative does not follow the same distribution pattern ofthe non-diminutive

/si (p(diminutive[5] : non-diminutive [s]):<0.001). Hannah Loon is the only speaker for

whichthe dishibution of the diminutive fricative appears vagueþ intermediate.

3.4 Anaþis of the diminutive afticate

While the palatalizationof ltl is an important aspect of sound symbolis4 it was

very difficult to performthe same sort ofanalysis as used for the diminutive fricative. The

fricative portion of the afficate wari too short (ie. produced too quickly) to get an accurate

poürer spectrum. Many times when I tried to perform the analysis using CSL's long term

average spectnrm command, I received a message of insufficient data. There were a few

tokens where I was able to ûrersure the fricative portion ofthe afticate, but the sample size

was too small for statistical anaþsis. The afticates which were measured are included in

Appendix3 withthe data

While these easterr dialects of Cree do have both /s/ and /3l,Ellis (1995) describes

the afticate lö:l asthe voiced or voiceless lamino-alveopalatal (as in cheer or jeer). There

are not two distinct phonemes lct and/ð/ in these dialects. Neither does Ellis discuss the

possibiþ that there may be allophonic variation of [c] to [ð], so the same sort of fricative

analysis is not necessary. Therefore, the analysis of afticates was¡ limited soleþ to viewing
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spectrograrns and confirming that the sound symbolism had or had not taken place. The

purpose is to check Ellis's transcription ofwords which did not exhibit diminutive harmony.

3.4.1AffrÍcates

An afticate is recognized by a gap for the stop followed by the noise of a fücative.

Again Sophie Gtmner's speech has provided the picture in which you can clearly see a space

followed by noise which represents the fricative. The energy is also concentrated in the

middle ofthe spectrogram, similar to that of [ð] in ti.íl (Figure 3.1 above).

Figure 3.10

Sophie Gunner

gap lfricative noise

Determining whether a [t] unitten in the text was actualþ spoken as an afticate is a

fairly easy task as it can be determined by sirnpþ viewing the spectrogram ofthe word.
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3.4.2 Anaþis

There were two exarnples of ltl mthe texts which did not exhibit sound Ðnnbolisnt

both in the speech of Simeon Scott. For one of the exarnples, atimofiiía 'puppy', Ellis

noted the depalatalizatio¡of /ë,/ to /t/. The spectrogam supported this transcription.

Whether this can be shown to be a true exception in the phonology is dþutable. This

speaker did produce the diminutive in its palatalized form (aðimo5iS ) several times earlier in

the same text. Also, the puppy the speaker was talking about was referred to as atim'dog'

and as otêma'that dog' in this sarne text. The referent may not have been a 'puppy' and this

word may be presented as a semantic exception to the diminutive harrrony.

The second example was transcribed by Ellis (1995) as n'tawâiimiíak'my children.'

Simeon Scott's actual speech shows that an afticate is present, as shown by the

spectrogram in Figure 3. I 1.

Figure 3.11 speaker: Simeon Scott: n'tawa:Simi5ak

a) n't 5 a w ai S i m ak
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a:Iltb)

The first picture wrder (a) shows the qpectrogram of the entire word. Under (b), I give a

closeup ofthe beginning ofthe word where the afñicate is present.Agap,followed bythe

noise representing the ûicative, is very obvious in this picture and it can be compared the

example from Sophie Gunner's speech given in Figure 3.2.

3.5 Conclusion

While onþ a few of the speakers had extremeþ high probabilities for the test

p(diminutive [5]: non-diminutive [5]), they all had low probability in the test

p(diminutive[5] = non-diminutive [s]): <0.05. From this analysis, it appears that the fricative

of the diminutive is not different fromthe control [5] found in non-diminutive segments.

There is in fact a true phonological change from /s/ to /V in the diminutive; it is not a

gradient change to be dealt withby aphonetic model ofarticulation, but must be governed

by the phonology of the language, and the phonological anab¡sis of this phenome,non is
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possible. The analysis ofafticates also supports the diminutive harrnony in Cree as there

were no true exceptions evident in the sample of data analyzed for these speakers.

While Pentland (|g74)described the sound symbolism as an'bptional rule,'the rule

appears to be applied more often than not. All ofthe six speakers included in the analysis

representing two different dialects of Cree displayed a strong preference for the diminutive

fricative to be an [5]. Perhaps the variability of the fricative in the diminutive as transcribed

in Ellis (1995) may be owing to other reasons such as articulation erlors, phonetic

assimilation or dissimilæior¡ semantic blocking ofharmonywhen the referent is large, or

perhaps even some emors might have occurred in the transcribing and ret¡ping ofthe texts.
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Chapter 4

A Phonological Anaþis

The phonetic analysis showed statistically that there w¿Ìs a true categorical change

occurring in the diminutive, not simply a gradierú change. Therefore a phonological

process is evident and we should be able to define that phonological process empirically.

Statistically, the data indicated that the fricative in the diminutive was not /s/ nor was it

intermediate between lsl and/S/. For the purposes ofthe phonetic sdy, atl of the

diminutive fricative segments were grouped together and the statistical anatysis did not

indicate that they could be distinguished from /ð/. While the exceptions to the harrnony

failed to influence the distributions to change the results ofthe t-test, the method used

does not determine whether any individual segment fits the phonetic pattern There may

still be exceptions to the consonant harmony - Pentland (1974) does point out that the

rule is optional. This chapter, while not disregarding what was shown in the previous

chapter in the phonetic analysis, will assume that there are still exception¡ to the consonant

harmony and will attempt to represent them in the phonological analysis. I also intend to

provide evidence that the exceptions to the phonological diminutive harmony can to some

extent be predicted.

To date, while there have beenno specific phonological analyses of Cree

diminutive consonant qpnbolisnq there have been phonological analyses of consonant

harmony in several other languages (Shaw lggl,Ferrara 1988, McDonough 1991). This

section aims to discuss several analyses of consonant harmony systems and discuss the
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Cree data.I will begin by discussing the rule-based approach to harmon5 followed by a

discussion of Autosegmental Phonology. I will also discuss Optimality Theory as a way of

amlyztng harmony. Ultimately, I will assume Optimal Domains Theory to discuss the

consonant harmony of Cree in depth.

In any harmony system there is a feature, or set of features, which seems to be

spreading to other segments within the word. I will begin my discussion here with an

examination of the harmonizing feature(s) in these dialects of Cree and then continue

discussing the theoretical approaches to harmony.

4.1 The Features of Cree Dimin¡liye Hamony

It has been determined in the previous chapter that Cree diminutive sound

symbolism is categorical as opposed to gradient change. The purpose here is to determine

exactly which feature or group of features are responsibte for the diminutive sotmd

symbolisrn

Chomsþ and Halle (1991:4) concern themselves wíth the theory of 'trniversal

phonetics," and define a universal set ofphonetic features which are properties of all

segments. The set of features they define descrrlbe the segments with respect to position

and manner of articulation. In this discussion, I wíil largely tre using the set of features as

they have defined, with the exception ofthe aftication of ltl nWestern Swampy and

Plain's Q1ss.
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I will begin by discussing the features in the Moose and Eastern Swampy Cree

dialects. Following that I will be discussing the differences between these dialects and the

Western Swampy and Plains Cree dialects.

4.1.1 Moose and Eastem Swampy Cree

For Moose and Eastem Swampy Cree, the consonants which participate in the

harmony are the coronal obstruents (which appear in bold below). In the presence of the

diminutive suffix, ltlvøllbecome [ð] and /s/ wtllbecome [5]. The phoneme inventories are

basically the same for these two dialects, given below.

4.1) Phoneme inventory of Moose and Eastern Swampy Cree:

p t ð k iî

s 5 h ê oô

mn

l*

w

t Moose Cree contains the coronal lateral lU,bttEastern Swampy Cree does not.

To begin by defining the segments participatiog in tlre harmony ín terms oftheir

features, they would be described as coronals to differentiate between these segments and

the "non-coronal" segments (p, nL k, w, y and h).

aa

v
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There is one other coronal segment in Eastern Swamp¡ /n/, andtwo other coronal

segments in Moose Cree, ll,n/,wtúch do not participate in the harmony and must be

differentiæed from the coronals participating in the harmony. The feature [-nasa{ would

exclude the nasal in both dialects, and the addition of the feature þlateral] would also

exclude the possibility of a lateral harmonizing in Moose Cree. However, the nasal and

lateral segments have the feature l+sonorant] in common while the coronals participating

in the harmony are [-sonorant]; I will therefore be using this feature because it is more

economical.

Now that the harmonizing segments are distinguished fromthe non-harrnoniÅng

segments, the segments must be distinguished in terms of the diminutive and non-

diminutive segments. The non-diminutive segments are /sl and ltlwhich become [Ë] and

[ð ] respectively in the diminutive. Within the SPE feature systerrL these segments differ in

terms oftwo features, [distributed] and [anterior].

While Ferrara (19S8) has chosen to use the feature [distributed] for her analysis of

Karok diminutive consonant harmony, I have chosen notto use that feature for thi.s

analysis. In Cree, there is no evidence to suggest that this feature is appropriate to

descnlbe the coronal segments. The feature [distributed] describes sounds which are

'þroduced with a constriction that extends for a considerable distance along the direction

ofthe air flow; non-distributed sounds are produced with a constriction that extends only

for a slrort distance in this direction." (Chomsþ and Halle 1968: 312). This feature
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describes the difference between laminal ([+distnbuted]) and apical articulations. There is

not any evidence to suggest that Cree speakers produce the coronals [t] and [s] apicatly.2e

The feature [anterior], however does distinguish the non-diminutive segments from

the diminutive segments, being [+anterior] and þanterior] respectively.

In summary, a chart of relevant features of the segments involved in the harmony

is given below.

4.2)tðsð

coronal++++

anterior + - +

continuant + +

From the above chart, it is obvious that the harmonic feature is [anterior] as the

pairs of consonants only differ in this feature.

4.I.2Platns Cree and Westem Swampy Cree

The harrrony in these dialects is not the same as for the Moose and Eastern

Swampy Cree dialects. There is no phoneme /É/in everyday speech as in the eastern

dialects. There are only three coronal obstruents which arc /tl, lsl and /c/. Inharrnon¡ the

dimínutive /s/ does not change but /t/becomes the coronal alveolar afticate /cl.

2eWhere larninals and apicals contrast, the [+¿¡¡s¡or] tarninal coronals are
produced in the dental region. The feature [distributed] distinguishes the sounds in the
denti-alveolar region, distinguishing the dentals from the alveolars, which are both
l+anterior] and [+çs¡snal]. In Cree, there is no need for this distinction as the language
does not have both dentals and alveolars.

Page 63



The phoneme inventory of the Plains and Western Swampy Cree dialects is slightly

different from that of the Moose and Eastern Swampy dialects as previously discussed in

2.2.Lßted below in (4.3) is the phoneme inventory of Plains Cree and Western Swampy

Cree.

4.3) Phoneme inventory of Plains Cree and Western Swampy Cree.

consonants: vowels:

ptck

s

mn

w

Only the segments /t/ and lcl participate in the sound symbolisrn The segment /s/

- does not change. Since there are only three coronal obstruents, /t/, /s/ and /c/, they are

distinguished from all of the other segmentS in the language by the features l+coronail and

[-sonorant] . Usirrg the same set of distinguishing features as used for the Moose Cree and

Eastern Swampy Cree dialects, the segments are characteÅzedbelow.

4.4)tcs

coronal + + +

anterior + + +

continuant +

lt

ooh

aa
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The same set of features used in Moose Cree and Eastern Swampy Cree will not

distinguish the harmonizing feature in Plains Cree and Western Swampy Cree. The feature

[anterior] is not the harmonizing feature ofthese dialects. Here, I witl be analyzngthe

harmonizing feature as [+c66¡,rrt ]. Following the analyses of afticates as contour

segments (Sagey 1986), the affiicate [c] is analyzed as [-continuantl ltl and l+continuant]

/s/, andthe combination of these two will renlize the afticate [c].'o With the interaction of

other constraints relevant to this harmony patterr, the /t/ optimally becomes the coronal

alveolar afticate /c/.

4.2 Phonological anaþses of consonant harmony

A systematic distinction exists between phonological representation and phonetic

representation. Phonological analysis consists ofdefining the correspondences between the

input or underlying representation and the actual surface or output representation.

Different analyses exist each with their own unique properties, abilities and problems. In

this sectior¡ I willbe discussing three possible upprourh", to amlynnghaimony systems:

an SPE-style generative rule-based approacl¡ Autosegmental Phonology, and Optimality

Theory, specifically Optimal Domains Theory. I will be discussing possible ways of

analynng barmony patterns vvithin these frameworks, trying to show both how they would

30While Chomsþ and Halle (1991) offer the ftatrne [delayed release] as a feature
to distinguísh the alveolar stop from the alveolar afticate, I find that there is no
motivation for the spread of this feature in this environment. The harmoniziúrg feature is
contained within the diminutive suffix lisl or /isis/, which does not contain the feature

[delayed release], but does contain the feature [+continuant] whict¡ in the forthcoming
analysis will account for the diminutive harmony.
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be successful and where they would not be so successfi.rl. tlltimately I will discuss how

Cree diminutive harmony ß analyzæd within the framework of Optimal Domains Theory.

4.2.1 SPE Style-Rules

The phonetic representation is derived from the phonological representation by

applying a series of rules. A rule is a formal statement which relates an underlying

representation to the corresponding output/surface representation. Harmony, an

assimilatory process, is characterized by feature copying- a rule would be postulated to

copy or insert the hannonizing feature onto the segments which exhibit the harmony. The

rule below in (4.5) is an example of regressive assimilation where a segment with feature

A would change to have feature B if it is after a segment with feature B.

4.5)A*B/B_

This rule would account for'the assiinilatory process ¿ts¡ seen in the English plural. The

plural suffix /s/, assimilates to the voicing of the final consonant of the stem so we have

cat + fsf arrd dog + Í27. A rule exemplifiing this assimilation is shown below lrr,4.2.

4.6) lsl -> [+ voice] / [+voice] +_#

Atpha notatíon simplifies rules by introducing a variable. The variable may stand

for either the positive or negative value of a particular feature thus allowing for fewer
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redundant rules in the explanation of assimilation An alpl:ørule would account for nasal

place assimilation in English as shown in the example below. The negative forms of the

words below are created with the prefües ín or im (and iry in informal speech).

4.7 a) possible impossible

balance imbalance

tolerable intolerable

satiable insatiable

considerate inconsiderate3r

b) ruleþr place assimílation: [+nasal] +

The rule allows the nasal segment to assimilate to the place of articulation of the following

segment.

For Cree, a rule may also be postulated to account for the sound symbolism

occurring in the diminutive. The rule would copy the feature þanterior] to coronal

obstruents as illushated in (4.8) below. The X stands for any írrelevant intervening

segments. The rule would have to appty iteratively until the word is exhausted.

3tFor many speakers this is pronounced as i(¡)corsiderate in normal speech.
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4.8) DiminutiveHarmonyRule

l*coronall ---> l-ntl /_ X + l+coronal

L*"*-J l.-"o,,,

l_,o,,

L*,

Assimilation rules as shown above n(4.6) nd @.7b) do not include any intervening

segments because the assimilation happens locally between adjacent segments. The

diminutive harmony rule for Cree as shown above in (4.S) necessitates the addition of an

unknown element X representing any intervening segment. The diminutive sound

symbolism does not necessarily happen to segments that are adjacent, but can even occur

across morpheme boundaries. The basic facts of the harmony can be captured linearly by

the rule, but rules do not explain or motivate the exclusion of certain types of segments

from the assimilatory process . It would theoretically be possible to postulate a rule to

copy any feature onto any segment, regardless of whether a particular segment is

phonetically rcaßzable. Constraints and universals are used to govern wtrat types of

features may combine, how they combine and how rules may operate. Consider a

constraint on locality. Phonological rules are constrained to operate under conditions of

strict adjacency (Shaw 1991) which allows for assimilation to take place between adjacent

segments, but certainly does not capture the harmony processes zuch as Cree diminutive

sound symbolismwhich operate at a distance.
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4.2.2 Autosegmental Phonology

Autosegmental phonology revolutionized the way harmony processes were

thought of. The explanation as to why certain types of segments were irrelevant in

harmony processes became clearer. Feature geometry illustrated clearly why certain

features clustered toget}er and why other features never appeared together at all.

Articulator nodes, being privative, define natural classes of segments.

Autosegmentalphonology was adept at explaining assimilationphenomena where

intervening segments do not matter. Assimilation would occur between elements that are

next to each other when features sit on their own autosegmental tiers and thus acts locally.

Rules are still necessary to spread the features within the framework of

autosegmental phonology, as are conditions on locality. The English nasal assimilation

example above n(4.7) may also be illustrated withinthe framework of autosegmental

phonology as shown below in (4.9). The rule is postulated in (4.9b) showing that nasats

must agree in position to the following consonant. They do this by not by copying the

features, but by linking to the place node ofthe foltowing segment.

4.e) çcl-- II ---J

l+nasa| PL
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Usíng autosegmental phonology to explain the diminutive consonant harmony

systems of the Moose and Eastern Swampy Cree dialects, a rule would be postulated to

spread the feature þanterior] to other coronal nodes on the tier. This is shown below in

(4.10). The C is specified for [-sonorant] to exclude the possibility of a coronal nasal or

lateralharmonnng. The C(diminutive) in the illustration represents the diminutive

morphology which contains the harmonizing feature [-anterior]. The rule represents that

the feature þanterior.] is spread fromC(diminutive) onto the target which is a coronal

obstruent. The [anterior] specification ofthe coronal obstruent is at the same time de-

linked so that only the new þanterior] specification is evident in the suråce representation

ofthe target segment.

4.10) Autosegmental Cree Diminutive Harmony Rule

C þsonl

Place

I

coR
I+

t+antl

C(diminutive)

I

Place

I

COR

-t
[-ant]
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The harmony pattern in Moose Cree can be shown by the autosegmental represenfation

below shown in (4.11).

4.ll) ðlpßiðihk Gîpry'river')

river-DlM

'in the creek'

a) apply diminutive hanrrony rule: spread þanteriorl and de-link [+anterior]

sîpî5iðihk

I

Pl PI PI PI

I

LAB

PI

COR

I

[+anterior]

coR-_l
DOR
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b) resulting feature geometry:

ðîpî

I

PI P1

I

LAB

DOR

þanteriorl

There is a problem in the cases of transparent harmony where the coronal

consonants zuch as /l,nl do not participate in the harmony, but they do not block the

harmony either. These segments, having a coronal node ín their feæure geomery, should

block harnrony. They would not be able to participate inthe hannony because they are

[*sonorant], and the diminutive hannony rule only applies to [-sonorant] coronals. As

shown below m(4.12), the [+¿¡lsrisrl of N and /n/reside on the same tier as þanterior]

of C(diminutíve). This would preclude any spreading of [-anterior] due to a 'No Crossing'

constraint on association lines.

S1
I
I

I

P1

ðih

I

PI P1
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4.L2)olâkaniðihk (olâkan)

o I âka n i

CC
[+sonJ [+son]lt
Place Place

tt
COR COR

tt
[+ant] [+ant]

'in a small dish'

s ihk

Ellis (54:3 MC)

C

[-son]
I

Place

I

coR
I

[-ant]

However, these segments do not block harmony and are in fact transparent to the

harmony. The following example in (4.13) shows that in åct harmony does spread in Cree

past the coronal sonorants.
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4.13) oðnyâni.i, euphemism for wîtakay'his penis' Ellis (56:2 MC)

oð ayã n i S,

C

[-son]

I

Place

I

COR

I

[-ant]

C

[-son]

I

Place

I

COR

I

[+antl

C

[+son]

I

Place

I

COR

I

[-ant]

The consonant harmony systems ofTahltan (Shaw 1991), Navajo (Ferrara 1988;

McDonough l99l), and Karok (Ferrara 1983) s¿çþ ssnfain issues such as this where

harmony may be blocked by other segments. Underspecification has been proposed in

order to deal with such issues. 'With underspecificatior¡ the,coronal sonorants (n and p

would be unspecified for place in the undedying representation, thus allowing the spread

ofthe ftature [-ant] rightward through the word. At some point after this harmony rule

was executed, a nle would apply to specifi the unspecified segments as coronals. Ka¡ok

(Ferrara 1988) displays consonant harmony in the presence of its diminutive suffix -ið

where lrl changesto /n/ arñ lÐlchanges to lé,1. Ferrara defines the harmony as a

distributed harmon¡ wíth the coronal continuants becoming more distributed in the

preserrce ofthe diminutive suffx. Central to the analysis is a claim that the coronal
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continuanfs are underlyingly unspecified with respect to [distributed]. The diminutive

harmony would take place if Índuced by the diminutive morphology. If this did not apply,

deåult rules would associate þdistributedl to any underspecified segments. This is

illustrated below with an example of a noun and its corresponding diminutive.

4.14)Fenara (1988:59)

Nor¡n Diminutive

[+D]
I

a) UR Oufkirik 0ufkirik + i õ

)gufkir{k

-+=4',9ufkffik + iðb) Spreading

c) Default

d) PR euftirik ðufl<inikið
'great horned owl' 'little owl'

The common frature between the SPE sryle rules and autosegmental theory is that

both reþ on rules, rule ordering and constraints to some degree in order to restrict tlre

hannony processes. Whether there are constraints on strict adjacency or simply constraints

on which segments may co-exist, constraints exist in ail languages. Optimatity Theory bas

Page75



sirryly followed through with these constraints and bas allowed them to operate a

language's phonological systern

4.2.3 Oprm,lr,rry Tnrony

Optimality Theory (OT) is a theory of linguistics which has had great impact in

phonology. It proposes that universal gramrnar çsnfains a set ofviolable constraints which

spell out universal properties of language. The constraints ¿¡s highly conflicting. OT relies

on constraint interaction where one constraint may have absolute priority over another.

This is accomplished by ranking the constraints in a "strict-dominance hierarcht'' (Prince

and Smolensþ 1993) in which lower ranked constraints are violated if doing so avoids

violation of constraints which are ranked higher in the constraint hierarcþ. Languages

differ in how they resolve the constraint conflicts, and thus differ in how the individual

constraints a¡e ranked. The actual ouþut associated to any given input is the one which

best satisfies the individual language's conshaint hierarchy and as zuch is the optimal

representation-

4.2.3.1The Princþles of Optimality Theory

There are four basic principles of OT whichare Violabiþ, Ranking,Inclusiveness

and Parallelism.. They are explained here in order.
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4.2.3.1.1. Violabitity

Constraints may be violated, but violation is minimal. Because many ofthe

constraints make contrasting claims about languages, some constraints will inevitably be

violated. The violation is minimal in that the actual output associated to any given input

least violates the more dominant of conflicting constraints in the graümfir of a particular

language.

4.2.3.1.2. Ranking:

A firndamental claim ofOT is that languages differ principally inthe ranking they

impose on the constraints. The minimal violation is determined by this ranking. The

candidate set is anaþed by the constraint which includes faithfulness

constraints prohibiting the insertion and underparsing ofphonological material, and the

optimal candidate is the one best satisfying this hierarchy.

For example, if a language ranks a constraint desiring onsets (Onset) higher than a

constraint requiring prefixes to be at the left edge ofthe word (Alignprefix-Ieft, word-

left), there will be some conflict in situations where a prefix beginning with a vowel (eg.

vc) combines with a root that begins with a consonant (CVCÐ such as shown below:

vc+ CVCV=vcCVCV

This violates the conshaint onset,but doesn't vrolatealtgnprefa-\ert, word-\efi.

However, since Onsef ranks above Atígnprefa-krt, word-Iertthis output does not satisfy

the conshaint hierarchy. The ouþut which would satisfy the hierarchy is one where there
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is an onset, even if it means violating the constraint Align prefa-left, word4ert such as

shown below:

vc+ CVCV=CvcVCV

The hierarcþ could also be satisfied by the ouþut CVCvcV, but this is not the minimal

violation ofthe constraint Align preJìx-left, word-left Mnimat violation would have the

prefix as close to the left edge ofthe word as possible.

4.2.3.1.3. fnclusiveness :

A set of candidate analyses admitted by very general considerations of structural

well-formedness are evaluated by the constraint hierarchy. No specific rules or repair

strategies exist. A candilþ1" set which is evaluated by the hierarcþ is generated by the

fi¡nction Gen(erator). This functiontakes the input underlying representation and maps it

to a seemingly infinite set of candidate surface forms by freeþ inserting features, parsing

or failing to parse material, and generating a[ possible t¡pes of domain structures. It is

assumed that the necessary morphemes are put into Gen afthough the process has not

been made clear in Mccarthy and Prince (1993) or Prince and smolensþ (1993).

4.2.3.1.4. Parallelism :

Best satisfaction of the constraint hierarchy is calculated over the whole hierarchy

and candidate set. In considering the optimal candidate, the entire possible list of

candidates is considered over the entire conshaint hierarch5 and the optimal candidate is

the one which best satisfies the conshaint hierarchy.
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4.2.3.2 Constraints

A constraint provides a restriction on the output representation of a language by

allowing or disallowing specific patterns or representations. In the rule-based and

autosegmental approaches discussed, there \ryas a need for constraints in order to restrict

the application of rules or sequences of features. Constraints in the gr¿ìnrruu were

necessary in order to explain why certain things did not or could not happen There were

also situations where languages adhered to some constraints to a greater degree ttan other

languages.

Traditional constraints differ from those constraints found in Optimality Theory in

that the constraints in Optimality Theory do not necessariþ agreewith each other, that is

they can conflict. The constraints are therefore violable in Optimality Theory -- a

representation may satisfr one set of constraints while violating others. Archangeli

(1997:10) succinctly describes the role of constraints within Optimalitytheory:

"Constraints characterize universals. Constraint violations charucterjzs markedness,

patterns, and variation'

OT bases its principles on the fact thøt all languages adhere to the same r¡niversal

constraints, but not all to the same degree. By altowing conshaints to be violable,

variability is permitted among the grammars ofvarious languages without departing from

the idea that there is a universal grrmmar. Not every language adheres to the same

constraints to the same degree and even dialects will have slþht differences in theh

grarûIurs as evidenced inthe foflowing analysis ofCree diminutive harmony. The optimal
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fonns are associated to their underlying representations with respect to the entire

grammar, not only to one specific constraint.

4.2.3.3 The Constraint System

The constraint system of any given language is made up of a universal set of

constraints. Several families of constraints irnportant in my analysis of the Cree data are

given here in summary form- For a more detailed explanation of each ofthese constraints,

see McCarthy and Prince (l993ab) or Prince and Smolensþ (1993).

4.2.3.3.1 Alignment Constraints

The alignment constraints refer to how the morplemes are concatenated. The

necessary morphemes are placed into Gen, and then Gen will join them together in an

infinite number ofways. The constraint systemdeletes the non-optimal concatenations

and leaves ones with the proper morpheme order for the rest of the constraint hierarchy to

evaluate. Every morpheme is subject to an alignment conshaint based on whether it is at

the left or right edge ofthe prosodic word or whether it is aligned with the left or right

edge of another morpheme.

The frmily of constraints termed'þeneralized alignment' (McCarthy and Prince

1993b) is the schema for formulating these constraints, which a¡e raoked in any given

language and determine the optimal ordering ofmorphemes. When appropriateþ filled irU

these exist to organize both morphological and phonological material.
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4.15) Align(Catl,Edgel ; Cat2,Edge?)

where Catl, Cat2 correspond to either a phonological or grammatical

category and Edgel, Edge2 correspond to left or right.

This family of constraints requires tbat the designated edge of each Catl prosodic or

morphological constituent coincides with the designated edge of some other prosodic or

morphological constituent Cat2. This general schema can be r¡sed to align morphemes,

feet, and any other such morphological or prosodic constituent.

For example, suppose a language had a prefix P to attachto a root ^R. Assume that

the root is aligned at the left edge ofthe Prosodic word. To fill inthe generalized

alignment schema" we would end up \ñ/iththe constraint:

4.16) Align (R, left; Prosodic word, teft)

"Align the left edge ofthe root with the lefr edge ofthe prosodic word."

The prefix will also align with the Ieft edge of the prosodic word and will follow the

alignment conshaint below:

4.17) Atign (P, left; Prosodic word, left)

"Aligr the left edge ofthe prefix to the left edge ofthe prosodic word."
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There is a conflict between these constraints. Each of the constraints wants its

CatI to be at the left edge of the prosodic word, however there is only one left edge of the

prosodic word and only one of these Catls can be at the left edge. The constraints are

ranked in the language's hierarchy to determine the optimal outcome of the input

representation. For P to be prefixed to the root R, the optimal ranking would be to have

Align (P, left; Prosodíc word, left) dominating Align (R, left; Prosodíc word, left) . Thß

ranking is illustrated in the following tableau:32

4.18 Align (P, left; Prosodic word, left) >> Align (R, left; Prosodic word, left)

From the table, it is more obvious how the rankings work.

32The tableaux are used simply as concrete, *d illusfiations depicting how the
hierarchy chooses the optimal representation corresponding to an underlying
representation. A dotted dividing line illustrates that the constraints are equal and neither
is dominant. The solid dividing line represents strict dominance ofone constraint over
another, but the dominance is onþ relevant where the constraints conflict over a particular
representation. The candidate to be evaluated is listed in the first column, the constraints
are listed in the top row. The asterisk ( *) indicates a violationofthe constraint. The
exclamation point (!) following an asterisk indicates the violation is åtal and the candidate
is no longer eligible to be evaluated by lower ranking constraints. The pointer (rs ¡
indicates the candidate that optimally satisfies the conshaint hierarcþ.

candidate33 Align (P, left; Prosodic word,

Left)

Align (R,left; Prosodic

word, Left)

is *o(pR *

*o( PR tt
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In every table that follows, the candidates used to illustrate the hierarchical

rankings of the constraints will have already been processed by the alignment constraints

regarding morpheme ordering. Only those candidates with the optimal morphological

will be admitted for inspection by the lower ranking constraints.

4.2.3.3.2 Faithfu lness Constraints

Faithfulness constraints serve to maintainthe input representation3a This family of

consfraints includes the following constraints which \¡/ill be demonstrated in the analysis of

Cree diminutive sound symbolism

Fnr-: Syllable positions are filled with segmental rnaterial.

*INsnnr[F] : Do not insert the feature pl.

PensB: a family ofconstraints that require a givenelement to be dominated by an

appropriate node in the prosodic tree. Segments that are not dominated by

the appropriate node will not be pronounced.

Parse-o: Syllables belong to feet.

Parse-p: A mora (p) is dominated by the syllable node (o).

Parse-seg: segments belong to syllabic or moraic structure.

Parse[F]: Do not delete the feature [F]

sHere I am following the slyle of frithfirlness of McCarthy and Prince (1993), and
Prince and Smolensþ (1993), not the more recent Correspondence Theory (Itô and
Mester 1996). The difference will not be important to tle present anaþsis.
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Ifthese constraints dominated all other constraints, the output would look exactly

like the input. However there are regular phonological changes occurring in most of the

world's languages resulting from the interaction of other constraints with these faithfulness

constraints

4.2.3.3.3 Syllable structure constraints

Within Optimality Theory, the skucture of syllables is also govenred by a set of

constraints. These constraints serve to keep the syllable structure ofa languages

consistent. These include:

ONsBt: Every syllable has an onset.

NoCone: Syllables are open.

Cooe-CoNo: Coda consonants a¡e restricted to cert¿in specific consonants.

4.2.3.4 Optimal l)omains Theo4És

The optimal Domains Theory (oDT) of harmony was proposed by cole and

Kisseberth (1994) as an altenrative to the autosegmental view ofharmony. The

35Within Optimality Theory, there are other methods of analyzing harmony pattems
in languages (Kaun l996);however, Optimal þemains Theory is the o* t¡"t has been
most developed. I have therefore chosen to model my analysis of Cree diminutives after
this theory as opposed to other harnrony analyses witfrin Of.
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information presented in their paper is important in my analysis of Cree diminutive

consonant symbolism as consonant harmony.

The following assumptions are adopted by ODT (Cole and Kissebertl¡L994):

1. Features are privative; they only have one value specified36

2. Segments are fully specified in underlþg representation (to the extent tbat there

is any evidence for an underlying underspecification)

3. Feature geometry is not e4plicitly encoded in the representations but it may exist

as a passive part of the theory. A corrollary of this is that only terminal

features harmonize.

4. Features are anchored in prosodic units of timing for example the X-slot or p.

ODT explains harmony as a feature [F] being uniformly reafiz-edon anchors within

a specified domait Consider tl:ø;t aspecified domain is a word (CVCVC) and that the

consonants (C) are t.he anchors. For there to be harmony the featre [F] must be

associated with every (C) within that word. Within that domain, a sponsoring anchor

containing the feature [F] triggers the barmony. An anchor is the sponsor of [F] if it is

affiliated with [F] inthe underlying representation Inthis example, assume the final (C) is

the sponsoring anchor ofthe feature [F] zuch as shown below:

36Some models of feature organization specift that onþ articulator nodes are
privative because their negative values (eg þcoronal]) do not specfy natural classes (Shaw
1991). I \¡t'ill be incorporating this in my analysis and adopt that only a¡ticulator nodes are
privative.
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CVCV+C

F

The non-sponsoring anchors of [F] (all the other consonants (C) within the word) come to

be affiliated with [F] in the mapping from underlying to surface form tbrough the

operations of Gen. This results in the following :

CVCVClI
FF F

Withinthe harmony domaiq all of the consonants (C) have become affiliated withthe

feature [F].

Feature-domains (F-domains) are e4plicit aspects ofphonological structure bavittg

the same status as structures for syllable, word and foot (Cole and Kisseberth 1994).

These domains are generated by Gen, and the constraint system chooses the most optimal

representation of tåe domains.

The generalized alignment schema given in the previous section provides the basis

for creating the constraints which evaluate the hannony domains created by Gen The set

ofconshaints termed Basic Alignment @A) given in (4.19) aligns the qponsoring anchor

ofthe feature [F] with the edge of an F-domain.
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(4.I9) a) Basic Alignment (BA): every sponsoring anchor ofthe feature [F] is aligned

with an edge of a feature-domain (abbreviated F-domain). The sponsoring anchor

is the anchor to which the feature attaches in the UR.

This family is suMivided into two parts, BA-left and BA-right; these are listed below with

an example of the job they would do.

4.20) BA-left Align (Sponsoring Anchor, L; F-domaiq L)

This is a schema for creating the constraint. The sponsoring anchor and the domain

are specified bythe language just as the alignment schema was specified. BA-left specifies

that the sponsoring anchor must be at the left edge of the hannony domain. A candidate

which violates this constraint would not have the left edge ofthe sponsoring anchor at the

left edge ofthe harmony domain- This is illustrated n(4.21) below.

4.21 a) (CVAVC

b) cv(AVC37

The exampte in (a) violates the constraint because the left edge ofthe harmony

domain does not coincide withthe sponsoring anchor,l. E>ømpte (b) satisfies the

37The sponsoring anchor is represented by the segment A. Theparentheses
represent the harmony domain.
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constraint because the left edge ofthe harmony domain coincides withthe sponsoring

anchor.

4.22). BA-right Align(Sponsoring Anchor, R; F-domair¡ R)

This is also a schema for creating the constraint. BA-right specifies that the

sponsoring anchor be at the right edge ofthe harmony domain. A candidate would violate

this constraint if the barmony domain extends to the right edge of the word.

4.23 CVAVC)

CVA)VC

The example in (a) violates the constraint because the right edge of the hannony domain

does not coincide with the sponsoring anchor,l. Example (b) satisfies the constraint

because the right edge ofthe harrrony domain coincides with the sponsoring anchor. . .

Harmony will occr¡r when BA is violated in favour of constraints dictating a larger

F-domain. Features perceptibility and articulator stability have been suggested as reasons

motivating the existence oflarge F-domains (Cole and Kisseberth lgg4). The principle of

Extension given m(4.24) incorporates both ofthese reasons to allow a feature to be

realized over a relatively long span

a)

b)
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(4-24) Extension: Extend a feature over long stretches of sound in order to maximize

perceptibiþ and articulator stability (cole and Kisseberthlgg4).

Extension competes with the functional role of features to mark contrasts. Within a

F-domairL the contrast between the presence and absence of the feature [F] is removed. It

is believed that languages resolve the competition thnough the ranking of Faithfulness

constraints preserving underlying contrasts with the harrrony inducing constraints on F-

domains (Cole and Kisseberth l9g4).

Extension is realized in the conshaint gramnar by a family of constraints termed

Wide Scope Alignment (WSA) which is also based on the generalized alignment schema

given previousþ This famil¡ given n(4.25), extends the edge of the F-domain to the

edge of a morphological or phonological constituent.

(4-25) Wide-Scope Alignment (WSA): This famityofconstraints extend a F-domain to

the edge of a morphological or prosodic constituent. This faurily of,constraints

conflicts with the Basic Alignment constraints to license F-domains larger than just

the sponsoring anchor. These constraints a¡e also a schema which the language fills

in to evaluate the extent ofthe harurony created by Gen

This frmity of conshaints is fi¡rther divided into rüSA-left and WsA-right. WSA-

left allows for the extension of the F-domain to the left edge ofthe word. A candidate
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i

would violate this constraint if the left edge of the F-domain does not align with the teft

edge ofthe word.

4.26 a) WSA-left Align(F-domain, L; Word, L)

b Ð cv(AVC

ü) (cvAVC

The example in(Ð violates the constraint because the right edge ofthe harmony domain

does not coincide with the edge ofthe word. Example (ü) satisfies the constraint because

the right edge ofthe harmony domain coincides with the edge ofthe word.

WsA-right allows for the extension of the F-dornain to the right edge of edge of a

morphological orprosodic constituent, for example the right edge ofa word. A candidate

would violate this constraint ifthe F-domain only extends to the edge of the sponsoring

anchor, not to the word edge.

4.27 a) WSA-right Align(F-domain, R; Word R)

b) Ð cvA)vc

ä) cvAvc)

The example in (i) violates the constraint because the right edge of the harmony domain

does not coincide with the edge of the word. E>rampte (ü) satisfies the constraint because

the right edge ofthe harmonydemain coincides withthe edge ofthe word.
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For harmony to occur, at least one ofthese WSA constraints must dominate the

corresponding BA constraint. These constraints conflict and want opposing domains.

Ranking these two sets of constraints in different ways can resuft in the different har:rrony

patterns as illustrated below n(4.25) and (.29). Hanrrony could proceed leftward,

rightward, bidirectionally or not at atl depending upon the ranking ofthese sets of

constraints. With the ranking system n(4.25 a), BA-left dominates WSA-Ieft, the optimal

candidate would be the first one where the Ieft edge of the anchor atigns \¡r'ith the left edge

ofthe F-domain However, ifthe con*raints are re-ranked so that WSA-left dominates

BA-Ieft, as illustratedlm(4.25 b), the second candidate becomes the optimal candidate

since its F-domain aligns withthe edge ofthe word.

4.28 a) BA-left >> WSA-left

b) rWSA-left >> BA-left

candidate WSA-lefr BA-left

cv(A)vc *f

e (CVA)VC *

Below n(4.29),the va¡ious patterns ofharmony emerge bythe ranking ofthe BA

and WSA constraints:

candidate BA-left WSA-left

¡g CV(A)VC *

(cvA)vc *f

Page 9l



4.29 a) Leftward hannony

WSA-left >> BA-left; BA-right >> V/SA-right

b) Rightward harmony

wsA-right >> BA-right; BA-left >> wsA-left

c) Bidirectionalharmony

WSA-left >> BA-left; WSA-riehr >> BA-righr

candidate WSA-Ieft BA-right BA-left | ws.L-"ignt

cv(AVC) *f {cf

(cvAVC) *f

cv(A)vc *f

e (CVA)VC {c t6

candidate WSA-ríght BA-left BA-rishr lwsa-rcr
,g CV(AVC)

(cvAVC) *l i.,.to'.rji,it',,,Ï iil'
cv(A)vc *t

(cvA)vp *f tl I

I

candidate WSA-left WSA-right BA-left ! n^t-"ignt

cv(AVc) *f iiitii¡,.;.'fii riirrLiir.r':i,lÏLr,..,l:r,i''.n iiii'ÏI
,:,.,i:rliililr,'.ii.:i i.i:t.liirfi i littir.,,. r.'::::Ïn,ri'iri,i

le (CVAVC) t.tffi+ i..r'.:L ... 11:i:ai:a;:::-l-

,.iiXi"jir.iiii;i
.;i:,::,'.:.+ 1i ¡;;¡, ;¡,j;,

cv(A)vc *f *l

(cvA)vc *f * I

I
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Having these harmony domains does not necessarily mean that the harrnonizing

feature will be realized within the domain In order for the feature [F] to be affliatsd \¡,/i1þ

every anchor in the domair¡ the constraint given in (4.30) is also necessary.

(4.30) E>cpcsstoN:[F] must be affiliated with every anchor in an F-domain

This constraint forces the realization of the harmonic feature \Ã/ithin the F-domain-

Ideally 
it 

would like every segment withinthe domainto e4press the hannonic feature. A

violation of this constraint would be a segment which is not affiliated with the barmonic

featu¡e. WhenE>cnrssror.I dominates *INsenr[F], harmony will occur. Withthe opposite

ranking, E>cnpssroN will be violated even if the domains are constructed as shown below

in (4.31).

4.31a) E>cnnss [F] >> *INsnnr [F]

b) *INsrnr [FÞ> Ð<rnrss [l

candidate E>cnuss[X'] *Insnnr[Fl

ls (CVA)VC
tFl

*

(cvA)vc *f

candidate *Ixsnnr[Fl E>cnnss[Fl

(cvA)vc
tFI

*l

¡e (CVA)VC *
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E>rpnsssroN may also be violated by feature occuffence and feature co-

occurrence constraints. Feature occurrence constraints state that certain features occur

together. The feature occurrence constraints in (4.31) defines the anchors to which the

hannonic feature can attach. It restricts the distribution of the hanrronic feature \Mithin the

F-domain

4.31) FEerunr occuRRrNce: [Featurel]-->þature2l

The feature co-occurrence constraints are also called Crnsrr constraints by Cole

and Kisseberth (1994). These constraints mark certain feature combinations as ill-formed

4.32) CusH: *[featurel , -feature2l - Featurel may not co-occur with Feature2

4.3 The Anaþsis of Cree Diminutive Consonant Symbolism

The previous section discussed the principtes behind Optimality Theory and

Optimal Domains Theory, demonshating very generalþ how it operates. This present

section focuses on the constraint hierarchy of Cree with reqpect to the diminutive sound

qnnbolism-

I will begin by discussing the consonant harmony pattern in Cree, focusing on the

harmony occurring in Moose Cree and Eastern Swampy Cree. Following that, I wilt

show how small changes in the constraint system will ultimateþ reveal the pattem of

consonant harmony found in Plains Cree and Westem Swampy Cree.
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4.3.1 The Consonant Hamony pattem of Cree Diminutive Sound Symbolism

Cree e4presses diminutive sound synrbolismthrough paløtaltzation or aftication of

coronal obstruents. The harmony pattern is regressive; that is, it starts at the diminutive

suffix and spreads leftward tbroughout the word. In the example (4.32) below, a)

illustrates the barmony present on each /s/ n sîpiy to the left of the diminutive suffix after

it has been added. The e>rample illustrated in (b) however, has an /s/ to the right ofthe

diminutive sutrx which does not palatalizs in the diminutive indicating that the harmony is

in fact regressive.

4.32) a) 5îpßi5ibk (snpÐ 'inthe creek, E[is 1995(45:l MC)

b) awâ5iSasâmak 'child's snowshoes' E[is 1995 (61:4 MC)

For the Moose and Eastem Swarnpy Cree dialects, the featu¡e [-anterior] is

responsible for the palatalintion InPlains Cree and Western Swampy Cree, the

harrroni-ing feature is presumed to be [+continuant].

The following sections briefly describe the syltable structure and the alignment qf

the diminutive nrffix Thenthe constraint interactions ofthe diminutive consonant

qmbolism\4¡ill be illustrated first for Moose and Eastern Swampy Cree, then followed by

Plains and Western Swampy Cree.
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4.3.1.1 Syllable structure constraints

Cree has been viewed as a CV language, allowing onsets and nuclei in syllables,

but fewer codas. To account for the syllable structure, I propose that ONSETwould be

highty ranked in the constraint hierarchy. The coda position in Cree does seem to be

marked and can be accounted for with a constraint Cooe-co¡lo . In Cree the segments /s/,

/É138 and lhl appear in coda position other than word-finally. In the Moose and Eastern

Swampy Cree dialects the /s/ is the preferred segment in the coda. Even though Moose

and Eastern Swampy Cree do allow lil :macodq this position seems much more ma¡ked

for /V tlan for lsl. lna random sample of pages from each of the six speakers analyzed in

the phonetic study (Ellis 1995), there were approximately three times as many /V's as /S/'s

in coda position3e In onset position, from the same sampling of dat4 there were twice as

nulJly /V's as /s/'s. From this sampling, there does seem to be a preference of lsl over /i/

inthe codaposition

3sOccurring in the dialects which include the phoneme /V in their inventory

3eOther evidence that the coda position is ma¡ked can be found in dat¿ elicited by
Kevin Russell ñom a Western Swarnpy Cree qpeaker. Baby tålk in WSC is characterized
by all [sJ trecoming palatat afticates, phoneticalþ [þ].

E.g.'dog' atim-> abimobib

Inwords where the palatal afticate would suface in a coda we have opaque barmon¡
the harmony is blocked.

E.g. 'little bear' maskos -> maskobiþ

More data of WSC baby talk can be found in the appendix at the end of this thesis.
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While a constraint NoCooe rules out all codas in a language, the constraint coDA-

coND reflects tlntlanguages may place restrictions on codas, only allowing specific types

of segments into this position. The corstraint coDA-coND represents a family of

constraints that allow /sl, N arÅ lÉ/'s in codas, as shown below n(4.33 a). I also propose

that since there are more /s/s in coda position tÍtan lÉ/'s, there is a ranking of these two

constraints such as shown in (4.33 b)

4.33 a) coDA-coND { cooa-coNo[s]; cooa-co¡rofh]; coDA-coND [ ð] ]: s, hand

5 are allowed in coda position

b) coDA-coND[s] >>cooe-coND [5]

This constraint will be important for the analysis of the variability between s-k and

5-k sequences in the diminutive later on in the analysis.

4.3.1.2 Alignment of dimin¡¡¿iye suffix

The alignment conshaints refer to how the morphemes are concatenated. In all of

the Cree dialects, a diminutive suffix is concatenated to a base and, being a derivational

suffix, usualþ appears inside the inflectional morphology.

4.34 a) ðþîði5itrk 'inthe creek' 45:1 MC

sipiy+i5iË+ihk

river DIM LOC
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b) pilê5ßak 'birds,

pilêw+i5ið + ak

bird+DIM+Plural

6l:4lvlC

In every tabletltø¡t follows, the candidates used to illustrate the hierarchical

rankings of the constraints will have aheady been processed by the alignrnent constraints.

Only those candidates with the optimal alignment will be admitted for inspection by the

lower ranking constraints

4-3-2lËrarmony Constraints and InteractÍons of Moose and Eastem Swampy Cree

Optimal Domains Theory explains harmony as a feature F being ¿nifonnly realized

on the anchors veithin a specified domain. This is accomplished via the ranking of

constraìnts evaluating wide-scope alignment, basic alignment ofthe harrnony domains as

well as the interaction of E>ensss, FtsATrJRE ocCUnneNcn, and cr¿.sg.

For the anaþsis of Moose and Eastern Swampy Cree, the diminutive barmony '

which I will be discussing will be contained within the prosod^ic word level. The necessary

constraints to define the harmony domain are Basic and wide scope

Alignment. To reiterate, Basic aþment creates the domain around the sponsoríng

anchor.tr In Moose and Eastem swaryy Cree the sponsoring anchor is in the diminutive

sutrx, aszumed to be the righûnost /V ofthe sutrx and referred to here as (DIM).

aoThe sponsoring anchor is the anchor to which the harmonizing featu¡e attaches to
inthe UR.
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4.35) BA-left Auc¡r (DIM, L; þantl-domairt L)

BA-left specifies that the sponsoring anchor, DIM, is aligned atthe left edge ofthe

harmony domain. A candidate which violates this constraint would not have the left edge

ofthe diminutive suffix at the left edge ofthe hanrrony domain.

4.36) BA-right AUcr.r(DIM, R; [-ant]-domain, R)

BA-right specifies that the sponsoring anchor, DIM, be at the right edge ofthe

harmony domain. A candidate would violate this constraint if the harmony domain

extends to the right edge ofthe word, unless the diminutive suffix, and thus the sponsoring

anchor, is at the right edge ofthe word.

Wide Scope Alignment çonstraints extend the F-domain to the edge of a

morphological or prosodic constituent. This frmily of constraints con-flicts with the Basic

alignment consfraints to license F-domains lärger tban just the sponsoring anchor. These

are also further divided into WSA-left and WsA-right

4.37) tù/SA-left AucN([-ant]-domaÍn, L; Pwd, L)

WSA-left allows for the extension ofthe [-ant]-domainto the left edge ofthe

word. A candidate would violate this constraint ifthe left edge ofthe [-ant]-domain does

not align with the left edge of the word.
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4.38) WsA-right AucN(þantl-domaiq g Pwd, R)

WsA-right allows for the extension of the [-ant]-domain to the right edge of the

word. A candidate would violate this constraint ifthe [-ant]-domain only extends to the

edge ofthe diminutive suffix, not to the word edge.

Because these constraints conflict and want opposing domains, ranking these two

sets of constraints in different ways can result in the different harmony patterns as

illustrated n (4.29) previously and here aganbelow:

4.29 a) Leftward harmony

V/SA-left >> BAJeft; BA-right >> WsA-right
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cv(AVC) åÉf *l

(cvAVc) *f 'l:: r:l.i
:i.::j:1:iji..:

;.:fi :: -:

t,:::ii:

cv(A)vc *l

e (CVA)VC * *



b) Rightward harmony

WsA-right >> BA-right; BA-left >> WSA-left

c) Bidirectional harmony

WSA-left >> BA-left; V/SA-right >> BA-right

In Cree, the harmony is leftward, not bidirectionalnor rightward as established in

$4.3.1. Therefore the optimal ranking ofthese constraints is WSA-lfdominating BA-left,

resulting in the correct leftward extension ofthe [-ant]-domain As well, BA-right

dominates WsA-right so that the harmony domain aligns withthe right edge ofthe

diminutive suffix. These conshaint interactions are showninthe tableaux below.

candidate WSA-right BA-left Ba-rishr I wSa-r"t
¡g CV(AVC) * I

I

*

(cVAVC) *t

cv(A)vc *l *,:

(cvA)vc *t *t t. ,t#l,t ",iiur'itll"

candidate \MSA-left WSA-right BA-teft I na-"lgnt

cv(AVC) *t ::i i:f: i.:::i ' ::: :::l::L i:r:iliiiijl iì:,i,:j.:r fj:' . 'i:r.: .1 l::1 i::::.frj. ::i i.ii::riì ri:i::r ii.

:,i.:rii''..'';.'' L:..r,,ii;irtiilliiiittT.rtt:iii"i
ls (CVAVC) * I

I
*

cv(A)vc *f *t ¡,|;

(cvA)vc *l
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candidate BA-left WSA-left

,* srp(ðiÐihk *

(5îpîsið)itrk *l

4.3 9) Constraint Interactions

a) WSA-left >> BA-left

b) BA-right >> WSA-right

candidate BA-right WSA-right

E siP(Sið)ihk *

sîp(5_iðihk) *l .i:l: irr.r:
':::;:;::iir:ij

The following tableau illustrates the interaction of all four constraints. The dotted line

indicates there is no ranking between the constraints, the solid line indicates the ranking.

4.40) WSA-left, BA-righr >> BAJeft, WsA-right

The constraint E>cnsssIoN esøblishes that the feature [F] must be atrliated with

every anchor in an F-domain. The constraint forces the realization ofthe harmonic ftature

candidate WSA-left BA-right BAleft | wse-.ight
re (Sîpß_i5)ihk * *

sÎp(ðis)ihk tf iiri lii', ;iLr rrr,:rirli jiil,,iiiiiirrii'..l rti:iil
;.'..'.'.i:ii::iiütiiLi:iii riliir,+rl ff iÌ+i.¡li'''if :;li.'ii,Èi

(sîpßisihk) *l

sîp(ðßíhk) *t *l
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v/ithin the F-domain. Ideally it would like every segment within the domain to express the

harmonic feature. The constraint for Moose and V/estern Swampy is given below the

definition:

4.41) Ð<nnESSIoN: þanteriorl must be affiliated with every anchor in [-ant]-domain.

Elcnrss[-ant]

- a't' within the F-domain would violate this constraint because it is not þanteriorl

- a'é' within the domain would not violate this constraint as it is [-anterior].

When E>cpnessroN is dominating *Ixsrnr[-ant] - a frithfulness constraint

prohibiting elements tlra;t are not in the UR - harmony will occur. With the opposite

ranking, E>cnsssIoN will be violated even ifthe domains are constructed. This illustrated

in tableau (4.42) below.

4.42) E)cRESs[-anr]>> *INsunr[,ant]

E)PREssIoN may also be violated by feature occurrence and feature co-occr¡mence

constraints. Feature occrurence constraints state that certain features occur together. The

constraints define the anchors to which the harrnonic feature can attacl¡ restricting the

candidate E>rnnss[-antl *Insnnrþantl

rs (ðîpßið)ihk *

(sþî.iis)ihk *l
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distribution of the harmonic feature [-anterior] within the [-ant]-domain. In Moose and

Eastern Swampy Cree, the harmonic feature is restricted to coronal consonants.

4.43) Freruu occuRRENcE: [anterior] --> [coronal]a 
t

- a candidate which had a þanterior] 'p' would violate this constraint.

- acandidate with a [-anterior] 't' would not violate this constraint.

The optimal ranking of Ftseruns-occuRRENcEand E>cness is for FcATuRE-

occURRENCE to dominate E>PnEss. The optimal form is one that does not have the

feature [-ant] inserted onto nodes other than coronal. This is illustrated in the tableau

below.

4.44) Fperunr OcctnnrNcE >> E)GRESS

The feature co-occürence constraints, also called Crasnconstraints, are a frmity

of constraints that mark certain feature combinations as ill-formed. Here, the constraint

4lThis feature occurrence constraint ir just one possible feature occurrence
constraint in this language. In this analysis it is the only one that is necessary.
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candidate F-Occunn¡l,rcs E>cnpss

ls (sffiið)ihk *

(sîpîðiS ihk

I
Fantl

*t



Cresn given n(4.45) shows that the langrrage does not like [+sslerant,-anterior]

segments. This accounts for the data such as pílêíiiak 'bìrds' n (2.11) which showed that

the coronal sonorants did not participate in the diminutive consonant harmony.

4.45) Crasn: [sonorant,-anterior]

- a candidate which has a [-anteriorf n would violate this constraint

- a candidate with a l+anterior] n does not violate this constraint

The Cresn constraint must also dominate Express as shown in tableau (4.46) below.

4.46) Crq.su>> E)GREss

olâkaniðihk 'in a small dish'

dish-DIM-LOC

candidate Cresn E>cnsss

¡sr (olâkani5)ihk {€

(olâkaniË)ihk

I
t-antl

*f

As showrù Cresn must dominate E)GRESS for the nasal segment not to be realized as

þanteriorl.

The constraint interactions given above simplified specific parts of the hierarchy to

more easily illustrate the relationships between specific constraints. Below m@.a7$I

have combined the constraints in a dominance hierarchy to show how they interact for
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detennining the optimal representation in (4.47b) for awâiíiasâm¿fr . Note that I have left

Cl-esn out of the tableau simply because it would not do any work within the harmony

domain.

a.afi $ *INsEnr[conoNar] >>FEeruRs OccunnsNcE, Cu.sH >> Pansnþantl,

Ercness, BA-rt, WSA-lf>> BA-lt WSA-rt >) *INsnRr[-eNr]

b) awßiËasâmak

child-DlM-snowshoe

'child's snowshoe'

candidates *Insert

lcql

F.

Occun

Parse

t-antl

Þpress BA.rt wsA-lf BA-lf I wsA-rr
I

I

*Insert

[-ant]

r(awaði5)asâmak *l*
I

auas(i5)asârnak

*l *f :I.: I.:.1:.:::..r:i.: l:'.::1.-'.1. :: :j

''. .t' ..::t...,.l.',,,. tS,,l ::

'.''''.''':'::':
' ::. :: : . .: .: 1.1 t.; .;..: j. .

.j,ii:.. ::,i :i:,: l:::..ji:,:i.j:r.r' ::.,t

. jl:jl: i,i ir':i,t.l : : i ;: j...i:. 
-,:.i,i.

(au¡aði5aðâ¡nak) *l
'j:::r:::.r:il.lj'':I

:i:..,:,,r,.:i.. i:::r
:: :r':r'jr.:r:-ii:jj

(awasis)asamak *f

,"i-t*
lr?fúl

tl .: :: i i:il 
': 

j 
: :,::.: :'.''.:..:l,r:jr,,:i,:.. i

r,:: 1 
ji:. :j . j .: :.

:r-.1.1.:: j j,:j..,,:1ì
.:.1.1-:......r.
.1::j .:1.. :1::r:. jr-

.:r.jt :r.:..j:1:
::1:r:. .:l:::::.r::
rj.:jr::.:j::. r:j.-:

.rtl'i+l'.ii:'f
.,i:i:,,.,j,,,¡:,.{,

.;1,:',i; i; i:i,l',.{:

: ,,:':i,,:l:t,j.;i"L

f,,
'. .: 1j. .:

;1j. _,,. t.,:..1

:.j....:: :.. ::1r.1::::

::, .1.j .:.,,jjr: j:
.tr,: li r i :f1lt r

: :ijj. .,..:¡ji'j.,
:i:.:_..,..,.:t:.;r.

(aSaSiS)asâmak *l
i.:

(awa5ið)aSânak -i* *f
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By the constraint ranking, the optimal candidate which emerges is the first candidate,

awâiiiasâmak. Tltß hierarchy accounts for all of the cases where the diminutive consonant

harmony occurs as expected. Unfortunately, not all ofthe data exhibit the consonant

symbolism in the presence of the diminutive suffix. There are exceptions which are the

subject of the foilowing sections.

4.3.2.1Exceptions: Potential anchors which do not exhibit harmony

The following are examples where there are potential anchors not exhibiting

diminutive consonant harmony.

4.48) mos-'ryansß

'sâðß'ðak

firososrs

pôsikâði5

(asâtiy)

(môswa)

(English loan)

'small moose-hide'

'smallpoplars'

'small moose'

'pussycat'

Ellis (53:2 MC)

Ellis (55:9 MC)

Pentland (MC)

Ellis (26:3 ES)

For this set of data a lexicalþ deterrnined ranking reversal as proposed by

McCarthy and Prince (1993b) would be necessary to determine the optimal output for this

set of data. McCarthy and Prince used the lexically deterrnined ranking reversal for Ulwa

where there were two possìble surfrce forms for specific words concatenated to the suffix

-ka. T\ey state "each constraint masks the other completely when dominant; we onþ see

that both are active from the lexically determined ranking reversal." (McCarthy and prince

1993b:32) This proposal allows for specific words to 'bhange" the order of constraints in
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the hierarchy. I have altered their proposal slightly because I feel that my proposal better

represents the processes of lexical exceptiors within the Optimality framework.

With many of the current linguistic theories, the exceptions are usually dealt with

individually and separately from the generulszations. Exceptions are usually considered to

be memorized. Memorization is not an uncommonpractice in many languages, and it can

be shown that children do learn the exceptions to a generality after learning the generality.

This memoizationwould be analogous to the acquisition ofthe past tense forms for

English children. When children learn the genenlization that the morpheme -edis added

on to verb stems to make the past tense, they do this to all ofthe verbs including the

exceptions. At some point they learn that some past tenses are irregular and use for

exarnple, 'went' instead of 'goed'. Parallel distríbuted processing suggests that both the

path via the rule and the path to the specific lexical item are occurring simultaneously, but

that the path to the lexical exception is much frster and gets the arswer much quicker. In

Optimality theory, a specific constraint can be formulated and memorized by children

learning the language and is then ranked in the hierarchy above the more general

constraint.

I have illustrated this with lexically specific BA-lf constraints such as the one

proposed m(4.49). This constraint would dominate the WSA-lf constraint so that the wide

hannony domainwould no longer be optimal for this particular lexical item. The tableau in

(4.49b) illustrates this and the constraint ranking given m(4.49 c) shows how the lexical

conshaint fits into the hierarchy as I have discussed so frr.
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4.49) Lexicalþ detennined ranking reversal:

môso5iõ .little moose'

moose-DIM

a) BA-left(môsoðið ): Aucx(sponsoring Anchor, L; þanrl-domatr\L)

b) BA-left(môso5i5 ) >> WSA-IÞ> BA-teft

candidate BA-lf(môsoSi5) wsA-rf BA-If
j€ môso(5ið ) *

(môSo5iõ) *t *:

c) *INsrnr[conoNar] >> Ftserunp occunn¡rscp, crasu >> BA_left(môso5iÈ ) >>

E)GREss, BA-rt, WSA-If>>BA-E WSA_rt

4.3.2.2. Variation due to an sÉ or JÉ sequence:

The following data seem to optionally violate the constraint coDA-coND [s].

4.50)Data:

askihkoð (askfrk) .linle kenle' 9:9 ES

askihkoða (askihk) .small kettle' 9:9 ES

askihkos (askitrk) .small kettle' 9:10 ES

oõiðk¡vacîði5 (oðiskwaðiw) .little devil' t2:15 ES

'vîskaõânið 
(wîskaðfu) 'littre whiske¡iack' l4:5 ES; 66:t MC

ßkwê5i5 (iskwêw) .girl' p, 60:3 MC;10:10 ES

iskwêðtõ (iskwêw) .girl, 
4:5 ES;61:t MC
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wîskacâniÈi-wayân 'little whiskey-jack's skin, l4:4ES

miskwayân'5i5a 'little beaverskin' 9:21 ES

amiskoËi5i-wayãnø 'pelt of a small beaver' 9:21 ES

kiyâskoSiÈak (kiyâskwak'gulls') 'terns' l1:4 ES

kiyâsko5iSa 'terns' I l:3,5 ES

By ranking Cooe-CoN¡[s] equally with WSA-left we would get the variation in t]re

surface forms between diminutives with sÉ sequences and those with ^ífr sequences. This is

illustrated n (4.5 l) below.

4.51) i5kwêðið or iskwêðiÈ 'girl'

a) CooeCoN¡[s], WSA-lefta2

a2Note: Fo æ least some ofthe speakers this variatiür is true fon the iðkwê5ið / iskwê5i$ pair,
hovever some speakers may rank CooeCoNo [sþ> WSA-left if they have a stronger tendency nc to
produce /V in a coda positior¡ cr have the opposite ranking WSA-left >>CooeCo¡ro if their resfüction
on codas is weaker.

candidate ConeCoxo [s] | wse-r"n

(i5kwêSiS) *

iskwê(SiS) :È
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4.3.2.3. DissÍmilation of coronal stridents in DÍminutive Suffix:

The following data exhibit some sort of dissimilation in the diminutive suffix.

Consonant harmony is not evident throughout the entire word.

4.52)Data:

ßkwêSisa

atipisitrk

askihkos

'girl'

'fine mesh at end of snowshoe'

'little kettle'

60:2MC

53:3 MC

9:10 ES

These examples are not grouped with those m(4.3.2.1) where a lexically

determined ranking reversal has been proposed. Rather, the dissimilation is for other

re¿Nons. These examples cannot be lexicat exceptions because ííh,vêiisa, ßhnêiisa, and

askihlcos each have corresponding examples without the dissimilation in the diminutive

suffx.

One possible e4planation for these examples is that they were mistranscribed. The

phonetic analysis did show statistically that as a group, the diminutive segments were

phoneticalþ indistinguishable from/V, however this analysis did not detenníne the

phonemic correspondent of each segment. Another possible explanation is that these

examples may bave beenmisarticulated with [s] rather than the Íntended [5]. The phonetic

research showed a number of outliers in the control [Ë] data that would tikely be heard as

[s]. This kind of variation in the acoustics of intended and perfectly articulated [5]'s is

completely norrnal.
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4.3.2.4. Other VarÍability

This finat category contains the final few exceptions that did not fit into the other

categories I have listed. This contains seemingly free variation between words that are not

the result of the restriction on codas, but seem to be variable for other reasons.

4.53)Data

a)

b)

c)

aðimoSiSa

aðimoSiS

atimoSiËa

(atim) 'pup'

'pup'

'pup'

9:15 ES

9:16 ES

9:16 ES

56:l MC

56:2MlC

56:3 MC

51:3 MC

65:9 MC

7:9 ES

44:2

miðtâpê5kwê5i5a (mistâpêskwêw)' giant girl'

mistâpêskwê5iða 'giant girl'

mistâpêskwêSi5ak 'giant girls'

n'ðawâÈimiðinân 'our child'

n'ðawâÈimiðak 'my children'

n'cawâÈimiõak .'my children'

otawâÈimiðwâwa 'their children'

These words may have restricted environments, each appearing in specific semantic

environments. For exam¡rle, adult children may not always be reftrred to with the

diminutive; however young children will more likely be referred to using the diminutive.

One way of analyzing the examples where semantic blocking is occurring for specific

referents is similar to the lexically deterrnined ranking reversal as proposed in ($4.3.2.1).
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These exaryles would be subject to lexically specific constraints which depend on the

referent, such that a BAJeft lexically specific-lr (large referent) constraint would dominate

the V/SA-lf constraint so that the wide harmony domain would no longer be optimal for

this particular lexical item. The tableau in (4.54b) illustrates this and the constraint ranking

given n(4.54 c) shows how the lexicat constraint fits into the hierarchy.

4.54) Lexically determined ranking reversal:

atimo5iða 'pup' (referred to .a dog')

a) BA-left(atimo5i5a)-lr:Aucw(SponsoringAnchor, L; þanrl-domain,L)

b) BA-left(atimo5iða)-lr >> V/SA-IÞ> BA-left

candidate BA-(atimoSiSa)-lr wsA-lf BA-If

¡eatimo(5i5)a *

(acimoði5a) *f

c) *INsnnr[conoNer] >> Ftserune occunneNcp, cu.sn >> BAJeft(atimoSiËa)-lr >>

E)GREss, BA-rt, WSA-lf>>BA-lf, WSA-rt Inthe case of

As stated inthe previous section (54.3.2.3), some ofthese examples may also be

misarticulated rvith [s] rather than úrc intended [5]. The phonetic research showed a

number of outliers in the control [5J data that would likety be heard as [s] and this kind of

variation is completeþ norrlal.
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4.3.3 Ptains and Westem Swampy Cree:

Plains and Western Swanpy Cree also exhibit regressive consonant harrrony. The

data in (4.55) follow the regressive harmony pattern where the harmony domain extends to

the left ofthe word.

4.55)Data

ocawâsimisa 'his children (obv)'

acihkwayânisa (atihkwayân) 'a linle caribou hide (obv)'

6ç¿1yf,5imisíwâwa 'their children'

oskÍnftîs (oskinîkiw) 'youtl¡ boy'

pisiskisì.s (pisiskiw) 'linle animal'

ciscêmâs (cistêmâw) 'tobacco'

mêscakâs (mêstakây) 'hair'

nicêmisis (nitêm) 'my little horse,

miscacimosis (mistatim) 'pony'

The data in (4.56) show the few exceptíons to the regressive harmony pattem.

4.56) mistih¡vânis (mistikwÐ 'little head'

nitawâsimisak 'my children,

otawâsimisa 'his children (obv)'
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The finaltwo exarnples otawâsimisa andnitawâsimisakmigtú be said to exhibit free

variation with the alternate form where the I does afffricate. However, the speaker from

whom I elicited the data suggested that these forms are used when addressing or talking

about one's adult children. The harmonic form will appear when actually speaking about

children This would not be free variation of the surface fonn, since the environments are

restricted. This is why I have included them in the category of exceptions to the harmony

pattern While the harmonized word form will be optimal when the referent is a child, the

unhamonized form is optimal when the referent is an adult.

The diminutive suffix is alþed as e4plained previously m@.3.1.2).The

hannonizing feature in these dialects is not the sanre as for the Moose and Eastem

Swampy Cree dialects. I have amlyzedthe harnroni-ing feature as l+continuant].

The Feature domains in which these featr¡¡es are realized are however licensed in

the same manner, withthe following ranking :

4.57) WSA-mrr>> BA-r¡rr

BA-nrcrrr>>WSA-nrcn

lVith the interaction of other constraints relevant to this harmony patterr¡ tlÊ /t/ optimally

becomes a coronal alveolar afticate. The constrairtts ûecessary in this interaction from the

graümar a¡e listed below.
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4.58) *Insertl+continuant] Do not insert l+continuant]

Parse[-continuant] Donotdelete[-continuant]

Parsel+continuant] Donotdelete [+continuant]

*NoContour: Segments may not have both the positive and

negative value for a feature [F]

Featu¡e occurrence: [continuant]-->[corona!

Clash: *[nasal,+çentinuant]

BA-right Align(Sponsoring Anchor,R; [+cont]-domaþR)

BA-left: Align(Sponsoring Anchor,L; [+çsn1]-domair¡L)

Express: Express[+cont]

WSAleft: Altgn([+cont]-domaiql;pwd,L)

WsA-right: Align(l+cont]-domain L;pwdl,)

The constraint NoCorsroun åils candidates with affiicates in them. For

these dialects, this cönstraint is ranked åirly low to allow the afticat e /ts/ to be the

optimal suråce forrr in the diminutive.

4.59) *NocoNrouR: segments rnay not have both the positive and

negative value for a feature [F]

The crucial rankings ofthe constraints for the diminutives is given in (4.60).

The table in (4.60b) shows the hierarchy's ability to choose the optimal formof nicêmisis.
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4.60 a) Ftserunn OccunnrncE, Ch.$r,>> BA-rt, WSA-lf >>

BA-14 V/SA-rt, Pansr[-continuant], Penspf+continuant], E)pREss >>

*Insertl+continuant], *NoContour

b. nicêmisis 'my little horse'

lposs-horse-DlM

The second category of diminutive which I propose to be lexical exceptions would be

analy?Ed inmuchthe same way as for Moose and Eastern Swampy Cree in 54.3.2.1and in

54.3.2.4. A lexicalþ-specific BA-left constraint or BA-left (large reftrent) constraint

would be proposed asin @.61a)and this would dominate the general WSA-left constraint
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as shown in (4.61b). The tableau n@.61c) illustrates how the optimal candidate is picked.

The constraint hierarchy in (4.61d) illustrates how this constraint might be ranked in the

hierarchy.

4.6 1 ) Lexically deterrnined ranking reversal:

a) BA-lf (mistikwânis) : Align(Sponsoring Anchor,L; [+çsn1] -domain L)

b) BA-lf (mistíkwâ"is) >> WSA-lf

c)

candidate BA-Kmistikwânis) wsA-tf
r€ mistikwan(is) *

(miscilcw'anis) *l

d) ËInsert(coronal) >> Feature occurrence, claslÞ>BA-(mistikwânis)>>

Express, BA-rt, rWSA-lf>> BA-E WSA-rt

4.4 Summary

I have tried to clarify through Optímality Theory and Optimal Domains Theory the

diminutive coronal hannony paftems fourid ín several dialects of Cree. For these dialects,

ranking the constraints defining harmony domains ín one manner results in the pattern with

regressive leftward hamrony. The lexical exceptions to this pattern were the result of a

higher ranking lexically specific alignment constraint aligning the left edge ofthe
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sponsoring anchor with the left edge ofthe domair¡ thereby outranking the general Wide-

Scope Alignment-left constraint and making the regressive harmony not optimal.

While the harmonic feature maybe different for the two sets of dialects, the

harmony patterns are the same. Where I was unable to demonstrate using Autosegmental

Theory how free variation would be handled, the constraint interaction between WSA-left

and CodaCond resulted in the free variation between ouþuts.
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Chapter 5

Conclusions

This chapter ties all of the Cree dialects discussed in this thesis together. The füst

section describes the major conclusions of my research. Section 2 describes problems and

possibilities with describing a unified approach to discussing Cree diminutive sound

symbolism across the dialects.

5.1 Conclusions

While diminutive sound symbolism is evident in all ofthe dialects of Cree, it is

realiz-ed slightly differentþ in the dialects. One component of the thesis examined the

diminutive sound symbolism in two dialects, Moose Cree and Eastern Swampy Cree,

which distinguished between the phonemes /s/ and /ð/. The examination included both a

phonetic and phonological analysis of diminutive sound symbolism. The second

component ofthe thesis discussed the phonological analysis ofthe Plains Cree and

Western Swampy Cree dialects.

5.1.1 Moose Cree And Eastem Swampy Cree

The analysis ofthe Moose Cree and Eastern Swampy Cree dialects included a

description ofthe data available for analysis and examined the variability ofthe sound

symbolism evident in the data. A phonetic analysis was undertaken to determine whether

there was a true phonological change occurring in the diminutive and to check some ofthe
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transcrþions in the text. There were m¿rny instances where a potential /É/ waswritten as

lsl or a potential /é,/ was written as ltJ. The phonetic analysis did determine that statistically

the diminutive fricative was unlike the non-diminutive [s], and for most ofthe speakers,

was not an intermediate fricative between [s] and [ð]. The facttlntsome ofthe diminutive

fricatives were transcribed as [s] instead of [S] could be attributed to normal speech. Even

in the control data, there were a number of outliers in both tlre non-diminutive [s] and

non-diminutive [ð] groups. This variation in the acoustics of intended and even perfectly

articulated /5/'s is completely normal.

For the phonological analysis, Cree diminutive consonant symbolism was treated

as an example of consonant harmony. Using Optimal Domains Theory consonant

harmony was demonstrated as the interaction ofvarious constraints realizing the

harmonizing feature within a Feature-domain (F-domain). The F-domains were evaluated

by Basic Alignment and Wide Scope Alignment constraints suchthat wide scope

alignment constraints dominating Basic Alignment constraints would result in large

harmony domains and the reverse, Basic Alignment constraints dominating Wide Scope

Alignment constraints, would result in no harmony domains. Leftward hannony as

exhibited in the Cree language is the result of Wide Scope Alignment-left dominating

Basic Alignment-Ieft. The førct tløt the harmony does not spread to the right ¡s the resuft

ofBasic Alignment-right dominating Wide Scope Alignment-right. The dominance of

Cr¿.sH and FEennE Occunnnwcr over Expngss resulted in the transparent harmony

shown in the Moose and Eastern Swampy Cree diminutives qrhibiting regular harmony.

The lexical exceptions to this pattern were the result of a higher ranking lexically-specific
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alignment constraint aligning the left edge of the sponsoring anchor with the left edge of

the domain, thereby outranking the general Wide-Scope Alignmentleft constraint and

making the regressive harmony not optimal. The variation exhibited in coda position by

the s-fr and i-k sequences were analyznd as the interaction between the constraints WSA-

left and ConeCoNo [s]. The constraint interactions were able to accorxtt for the Cree

diminutive harmony as exhibited by the data and by the acoustic analysis.

5.1.2 Plains Crce and'Western Swampy Cree

For these dialects, a set of data was examined to classify the examples where

diminutive hannony occurred and where it did not. The set of data was much smaller than

for Eastern Swampy Cree and Moose Cree because sound symbolism is only evident in the

palatalizationof /t/. Only a small set of the data did not exhibit the sound symbolisnr

A phonetic analysis was not undertaken for these dialects because the phonetically

observable distinctions between the diminutive and non-diminutive forms ofwords is

much more limited. Diminutive sound symbolism is only evident in the palatalization of lt!

to lcl.In the phonetic analysis of the palatalizationof /t/in the Eastern Swampy Cree and

Moose Cree dialects, the length oftime the fricative was produced was too short to be

measured using the LPC analysis. I would expect to encounter the same problem here.

For tlre phonological analysis, Optimal Domains Theorypresented consonant

hannony through the interaction of various constraints realizing the harmoni4ng featu¡e

within a Feature-domain (F-domain). The F-domains were evaluated in the same manner

as for Moose and Eastern Swampy Cree. The difference in the dialects is the optimal

Page 122



emergence ofthe harmonizing feature. The harmont ngfeature inthe Moose and Eastern

Swampy Cree dialects was þanteriorl. In the Plains and Western Swampy Cree dialects,

the harmonizing feature is [+se¡1¡rant]. The same interaction of Cr¿.sn and FEerunp

OccUnnE¡,lcE over E>cnpss as well as the interaction of Pansr[-continuant],

P¡¡.sp[+continuant] dominatingxlNseRr[+continuant], and *NoCorvror-rn will result in

the transparent harmony shown in the Cree diminutives exhibiting regular harmony.

The few lexical exceptions to this pattern were the result of a higher ranking

lexically specific alignment constraint aligning the Ieft edge ofthe sponsoring anchor with

the left edge ofthe domain, thereby outranking the general Wide-Scope Alignment-left

constraint and making the regressive harmony not optimal.

5.2 Uniffing the dialects

One of my original goals for this thesis \¡/as to develop a unified approach to Cree

diminutive sound symbolism in which the harmony would operate in the same way across

the dialects. Unforhrnatel¡ this goal was not realized. From inspection ofthe phonemes

which participate inthe harmonS it was determined that the harmoni-ing feature for

Moose and Eastern Swampy Cree was þanteriorl, yettltat same feature was unable to

account for the sound synbolism as it occurred in the Plains Cree and Western Swampy

Cree dialects. For the Plains Cree and V/estern Swampy Cree dialects, the harmonizing

feature was [*çsnlinuant], which also cannot account for the harmony in the Moose Cree

and Eastern Swampy Cree dialects.

While I did mention one reason for not undertaking a phonetic analysis of the

Page 123



Plains Cree and Western Swampy Cree dialects, there is a good reason to do one. There is

"free variation" in the western Cree dialects of/s/ to [S] as Wolfart (1973) discusses for

Plains Cree, but the variation is not phonemic. To determine whether ttnspalxalization is

more prevalent in the diminutive would make a fascinating acoustic study. As Hintorl

Nichols and Ohala (1994) point out, sound changes often do not affect sound-symbolic

words. Phonemes that may have disappeared elsewhere in a language may still thrive in tlre

sound-symbolic vocabulary. The variation that is still evident in these dialects of Cree may

be even more common in the sound-symbolic vocabulary. A statistical analysis as that was

done for the Eastern Swampy and Moose Cree Dialects, would provide a useful tool to

determine this. If it were shown that the diminutive fricative ofthese dialects was in åct

[5], it would provide a good step toward unifying the dialects and show that anteriority is

the important feature spreading in the diminutive sound symbolism.
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""åoffäIä'**
The following dataare glossed by lexeme. The individual grammatical morphemes are not
glossed. For example, awâiiía and awâiii are both glosssed as 'child' and øwâiiiakis
glossed as 'children.'

The data are listed by source

l. Ahenakew, Freda.. personal commtrrication.

nicawâsimisak 'my children'
ê-ocawâsimisiyít 'she had a child'
miscacimosis 'pony'
misacimosis 'pony'
acimosis 'puppy'
nicacimosis 'my puppy'
acihkosis 'little caribou'
nicacihkosis 'my little caribou'
ocawâsimis 'his child'
otawâsimis 'his child'

2.Bear,Ida. Na¡rative, May ll, 1995, received from the personal files of Dr. Charlotte
Reinholtz.

ocawâsimisa 'his children'
ocawâsim(is)iwâwa'their children'
acihlnvayân(i)sa 'a caribou hide'

3. Ellis, C. D. Spoken Cree.a3

sîpßið
rsKwe$f;
wâskâhikani5iS
rusKrsrs

masKwasrsi

acimoði5
manicoS
masinahikaniS
alikwaðâsi5ið

'creek'
'girlo
'little house'
'little goose'

'little bea¡'
'puppy'
'insect, boil'
'license'

43This data is not included in the analysis because there is no \ilay of knowing whether the
data is directly elicited from native speakers.
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4. Ellis, C. D. "âtalôhkâna nêsta tipâcimowina" Cree Legends and Narratives.

piskwamisko5i5 'Little Piskwamisk'
(lit. little hurnp')

aðakâË 'mink'
paskwahõîwi-SîpîBi5 'Little White Top Creek'

(lit. 'little stump creek')

ðapaÈß

awlyasrsa

oõawâSimi5a
oöawâÈimið'

n'caw¿ßmllsaK
awfNrsa
awasrs
'w¿tsßa

k'-apiðîS'5it

âpikoðß
iËkwê5ið

i5kwê5iÈa

iskwêSi5
napêði5

nìarusß
oSki-'5kîÈa

'(down) below'
'animal'

'his/her children'
'hisÆrer/children'

'my children'
'child'
'child'
'child'
'it is small'

tmouset

'girl'
'girl'
'girl'
'boy'
'a lÍttle'
'new little fir trees'

tcreekt

'small wigwarn'

p 387

p 386

44:2

46:63

9:21
3:7
1:7
1:7
l:9
9:17; ll:6
I 1:3

ll:2
l2:10
7:9 4
ll:1,2;9;5,19,20
g;3,5,19,20

9:20
3:8
3:8
3:10
6:l;7:3
8:5
3:8,9,10
4:7;10:70
6:2
4;5,6
6:2
6:4
7:8
11:8
8:5
9:8

otawâ5imiðwâwa 'theír children'
apiscililîskwêsis 'midget girl'
apiscawâ5ið 'small child'

Simeon Scott (texts 1-12) Eastern Swampy Cree
amisk-wayânßið 'small beaverskín'
amisko-wâpiko5iS 'beaver mouse'

oðawâÈimiðiwâwa 'their children'

'ði-oðawâõimi5in'ci'theyhad children'
kîy-ati-oðawâõimiðiw 'he began to have children"

kîn'kisðiy-apiko5ß'pointedmouse'
kây-api5ß'Sit 'it is very small'
api5ß 'small'
êy-apiðâSininiki 'it is small'

mi5i-5îpßi5itrkân 'creek'
slprs$a
tnlKlwamff¡ff;

44This was written as n'tawâiimiiak mthe text, but it was shown to be n'cawôiimiíak
($3.4.2) in the actual speech.
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Xavier Sutherland (texts 13-26) Eastern Swampy Cree

acimoðiSa

acimoSið

atimoõiSa
ocrsKwacßß
wîhcikô5i5
askihkoða
askihkoS
askihkos
miskwayân'ðiða
amiskoSiSi-wayârn
kiyâskoSiða
kiyâskoðiðak
a.ðkîðiniw

apisðaõimo5

awiyâSßak
awiyâ5ßa
I . 

^v^v 
r'\ilryfìsrs¿tK

mâniÈîS

kâ-apßßi5it
Ka-'prsls'slÎ
ê-apiðß'5icik
apiSß
aw¿ßrsaK

wâpiko5ß
wâpiko5î5ak

mîni5a
u¡îskacâniË

ðîpßi5ihk
'wiyâ5ß
'wiyâÈäa
laTapi5ß'ðin

nisto-minikoðið 'tbree minutes'

'pup'
'pup'
'parp'ot
'little devit windigo'
'little windigo'
'small kettle'
'small kettle'
'small kettle'
'little beaverskin'
'pelt of a small beaver'
'terns'
'terns'
'a little bit of earth'
'small dog, pet'

'animals, creatures'
'animal, creature'
'anhnal, creature'

'afittle'
'it is little'
'it is little'
'they were small'
'a little'
'children'

tmouset

'mice'

'berries'
'little whiskey-jack'

'creek'
'animaf beast'

'nnimal, beast'

'you are small'

9:15
9:16
9:16
l2:15
l2:15
9:9
9:9
9:10
9:21
9:21
1l:3,5
ll:4
6:4
9:15

18:2,3,6; l9:9;22:4
18:3
18:1

19:9
23:3
19:3
15:5
15:5
26:7
19:4
2l:l
2l:l
l5:5,26:3
26:3
19:,4

l9;1,2,3,5
l4:5
l4:.4
26:3

45:l
46:l
46:7

46:l

tôwiy-awiyâðßak'Every kind of animal'
awiyâÈßi-pimiy 'enimal grease'

wîci-'wâ5iSiwâwa'theirfellow-children'

u¡îskacâniSi-wayân'little whiskey-jack's skin'
pôsikâciS 'pussycat'

Gitbert FairÍes (texts 45-49) Moose Cree

asAuthor noted depalatalizationof /c/to /t/ (Ellis 1995:396,note23)
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ocawâðimi5\¡/âwa otheir children'

ê-'piðß'iyan
acrcamos
wêyâõîSak

mân'ðß

awâõi5ak
awasß

apiscililîð
wîskacânß

awâ5i5

awâsi5
aw¿ßßaK

awasrsasafiraK

manðîð

lna'sff;
apiSîð

apiSimaniyapiy
awîyâðßak
olâkani5ihk
olâkan'õihk
'wîyâðîð
môs-'iyânÈß
atþisitrk
'sâðß'Sak
'ðayâniS

'you are little'
'squirrel'
'beasts'
'brief

'children'
'child'

'little person'

'little whiskey-jack'

4621

46:1,2
47:l
49:l
49:l
49:2,3
49:4

5l:2
56:5
51:3
50:6
52:4
53:4
5l:1,52:1,4
52:l
5l:1,2
53:4
50:1
54:l
54:2,55:2,3
53:2
55:1
54:2
54:l
55:4
53:2
53:3
55:9
56:2
56:1
56:2
56:3
56:8
56:3

Sophie Gunner (texts 50-57) Moose Cree
ocawâ5imiðiwâwa 'their children'
ocawâ"ðimi5a 'hisÆrcr children'
n'cawâ5imiðinân 'our child'
ê-'wâÈiËîwiyân 'as a child'
'wâð'Sîwiyân 'whenlwasachild'
k'-âwâ5'Sîwiyân 'while I was a child'

'child'
'child'
'children'
'child's snowshoe'
'a little'
'a little'
'a little'
'small netting line'
'animals'
'in a small dish'
'in a small dish

'animal'
'small moose hide'
'sma]l end'
'small poplars' 6
'his little thingraz

miðtâpê5kwêði5a 'giant girl'
mistâpêskwêðiða 'giant girl'
mistâpêskwê5iÈak 'giant girls'

ÆIn anote (#36 page 425) the form was given as a5âtî5i5ak . Palataïzation of ltlwas not
present and no coÍrments were made on this 'corrected' word-form. firis fonn is not
included in the analysis because there is no way of knowing whether it was directly elicited
from a native speaker.

aTEuphemism for wîtakay'his penis'
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lViltie Frenchman (texts 58-62) Moose Cree
e-awâÈ'5îwiyân 'I was a child'
i5kwêðisa
iskwêðiða
iðkwê5iða
iSkwêðiS

'SkwêSi5

iskwê5'5ak
iskwê5iËak
pilê5i5ak
pilêði5

e-'\¡/¿tsrslwlyan
ocawasffirsa
n'cawasffillsâk

Hannah Loon (texs 63-67) Moose Cree
êy-awâ5i5îwiyân 'when I was a child'

'girl'
'gnl'
'grl'
'girl'
'girl'
'girls'
'girls'
'birds'
'bird'

59:1
60:2
60:2
60:3
60:3

60:3
61:2
6l:2
6l:4
6l:4

64:l
65:1

64:3
65:9
65:6
65:2
65:2,5,7,8
65:2
65:4
65:8
64:2
64:3
64:3
64:5
65:7
65:4
65:5,66:3
65:6
66:1,2,3
66:2
66:3
66:1,2,3
66:3

'whenlwasachild'
'his child'
'my children'

n'kî-'wâ5iðîwin 'I was a child'
awâÈiða

'wâÈiÈak
awasßaK
awâS'ðak
awaslfi
iËkwêSi5ak

i5kwê5'ða
ßKwesrs

'ðkwêSiõak
nîc'-iðkwêði5
n'kî-'piËß'5in
nÞnsls
mini5a
âpiko5ß
apßos$a
apaKosls

wrsKacails
wrsKac¿rmsa

u¡îskacân

'child'
'children'
'children'
'children'
'child'
'girls'
'girl'
'girl'
'girls'
'my girlfriend'
'I was little'
'a little'
'berries'
'mouse'
'mouse'
tmousgt

'little whiskey-jack'
'little whiskey-jack'
'whiskey-jack'

5. McDonald, Brian. '1nfrkâw, kaskitêwâw, wâpiskâw, osâwâw" from Cree songbook

nicêhis 'my líttle heart'
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6. Venturini,Lydiaa Manitoba Swampy Cree speaker, baby-talk diminutive dat¿ received
from Dr. K. Russell.
* The symbol /c/here represents the phonetic segment [ þ]

'little kitty cat'
'ducþ'
'puppy'
'my puppy'
'mouselet'
'owlet'
'my owlet'
'my owlet'
'little bear'

'little goose'

'little beaver'
'little ûying pan'

(*câcêskwânic)

7. Pentland, D. H. Diminutive Consonant Symbolism In Algonquian.

pôcîcic
cîcîpicic
acimocîc
nicêmicic
apikocîcic
onofnlclcrc

.i^
runofluclclc
nitôhômicîcic
maskocic

(*mackocic)
niskacic
amiskocic
sÍlsesKwamc

8' Wolfart, H. C. and Freda Ahenakew.1993. "t<inêhiyâwiwininaw nêhiyawêwin" The Cree
Language is our Identity.

slplsls
ßKwesß
mososls

('mososls)

pîhcwâhkanis
oskinflds
pisiskisîs
oskanis
asinîs
ciscêmâs
mêscakâs
mohkomânis
nôcokwêsiw
êkoca

'creek'
'girl'
'little moose'

'cigarette'
'youtþ boy'
'little animal'
'his little bone"
'stone'
'tobacco'
'hair'
'knife'
'little old \¡roman'
'there'
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8. Wollart, H. C. and Freda Ahenakew. 1998. kôhlcominøwak otâcimowiniwâwa Our
Grandmothers' lives, as told in their otmwords.

moSðoSosa (moðto5wa)'thecalfas

9. Wolfrrt, H. C.1973. Plains Cree.

ocêmisisa 'his little horse (obv),
ocakohpis 'his little blanket'
nicêmisis .my little horse'
ê-ocawâsimisiyit 'she had a child'
mistikwânis .little head,
otawâsisimisa 'his children (obv),
acimosis 'little dog'
miscahîs .quite a lot'

48This speaker has a cluster ofpalatal fricative and afticate instead ofpreaspirated c
written as hc in standard. The cluster, r¡nitten as ^íð, seems to exhibit a substantially lower
degree of fricatíon than is heard ín many instances diminutive palatafization (Ahenakew
and Wolfart 1992:378)
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APPendix2
Centre of Gravity Program

# !/usr/local/bin/perl
#
# GRAVTTY (.PERL)
# September 2,1997
#
# calculates sumÍnry statistics for each in a list of CSL FFT files,
# 

".9., 
centre of gravity

#

$GRAVITY_CUTOFF = 6000;
$PEAK_CUTOFF : 3000;

while ($filename: +) {
chomp $filenamei
if($filename) {

open (FILE, $filename) or die uCant open file $filename";

$moments:0;
$gainsum :0;
$pealdeq :0;
$peakgain :0;
@slicesums: (0, 0, 0, 0);

$line: <FILE> until ($line :- /BIN/);

while ($line: <FILF>) {
$line : Aw+\s+(\d+\.\d+)\s+(\d+\.\d+)/;
$frequency: $1;
$gain:82;
if (($frequency <: $GRAWTY_CUTOFF) and ($frequency >

$PEAK_CUTOFFX
$moments: $moments + ($fiequency * $gain);
$gainsum = $gainsum + $gain;

)
if($frequency > $PEAK_CUTOFF) {

if ($gain> $peakgain) {
$peakgain = $gain;
$pealcfreq: $frequency;
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)
$slicesums[whatslice($frequency)] +: $gain;

Ì
print $filename, "\t", $moments/$gainsun¡ "\1", $peakfreQ, "\1",

$peakgair¡ "\1", $slicesums[I ], "\1", $slicesums[2], "\n";
close FILE;

)

sub whatslice {
($freq): @--
if ($freq < 1000) {return 0};
if ($freq < 3000) {return 1};
if ($freq < 5000) {return 2};
return 3;

)
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Appendix 3

Centre of Gravity Results

The following pages represent the results from the centre of gravity program listed
in Appendix 2. They are presented in a spreadsheet, each individual speaker's data is
listed separately.

The coltrmns in the spreadsheet represent the following information:

filename: The name ofthe file where the fricative's results to the Fast Fourier Transform
were saved in. Each file was given a name made up ofthree parts: the t¡pe of
fricative, the text nrnber corresponding to Ellis (1995), and anarbitrary number.

data: This is the word in which the fricative measured was spoken.
fricative: This indicates the t¡pe of fricative and the location in the word form the
beginning. For e><ample, s1 indicates the first s from the left in the word, or 52
indicates the secortd 'J' from the left of the word

fücative type: This indicates whether the fücative was either a control (non-diminutive)
fricative or e4perimental (diminuiive) fricative.

centre of gravity: This is the numerical result indicating the centre of gravity ofthe
fricative

high amplitude: This is the frequency above 1000H2 withthe highest amplitude.
amplitude: the amplitude
amplitude l-3000H2: the amplitude between 1000 and 3000FIz
amplitude 3-6000H2: the amplitude between 3000 and 6000FIz

The data is here presented in a slightly different style than in the rest ofthis thesis
due to the inability to recreate some phonemic symbols in the spreadsheet prograrn The
following represents the modifications to the phonemic representation indicated in chapter
).

c -> palato-alveolar africate [tJ]
S ->: palato-alveolar fricative [fl
ü-> î: high front unrounded vowel [i]
e -> ê: mid-front unrounded vowel [e]
oo -) ô: hþh back unrounded vowel [o]
aa-> ã: low, front to back umounded vowelranging from I a] to [cr]
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Data: Simeon Scott

ñlename

}S1.FFT

lsl0.FFT
}S1I.1.FFT

deta

]S1I-2.FFT

}S11-3.FFT

miSi-m ikÍsiwi-wacistonihk

tsll.FFT

miiskew

]s12-1.FFT

kivaaskwak

]S12-2,FFT

kii-posioanihow

]s12-3.FFT

maaskoc

CS12.4.FFT

kii.kiskentam

cs12-5 FFT

e*tiTioiskaanik

cs12-6.FFT

fricative

k'-aat'-iiSi-saskahwaahci k

CS12.7.FFT

k'-aat'-iiSi-saskahwaa hcik

sl

csl2.FFT

fricative tvoe

ekli-caakaasis

sl

3S13.FFT

eki¡-caakaasis

sl

3S14.FFT

non-diminutive s

kaa-oiihciskaakocik

sl

3S15.FFT

non-diminutive s

misiwe

s1

3S16.FFT

non-diminutive s

kii-kiskentaminiwa

sl

3S17.FFT

non-diminutive s

kiioimaatisiw

s1

3S18.FFT

non-diminutive s

taaoiskooc

centre of

s1

3S19.FFT

oravifv

taaoiskooc

nofi-d¡m¡nutlve s

s2

3S2.FFT

nondiminutive s

s1

oakwataskamikohk

}S2O.FFT

non-diminutive s

s2

miSi-maslwa

]s2l.FFT

4312.824

4467.3774,4

ooimalisiiwininaaw

non:diminutive s

s1

hioh

4439.56154

kaakiiwasisicik

nondiminutive s

s1

amolitude

4615.16504

non-diminut¡ve s

e-kiSipanaskisicik

s1

4544.7207

kii-wi ici-oi maatisiimew

non-diminutive s

s1

3085.94

4535:96289

4414.0601

taoiskoc

non-diminutive s

sl

4557.17725

30E5,9399

non-diminutive s

amolitude

sl

4572.09033

nondiminutive s

sl

4531.25

4644.OO244

non-diminutive s

s1

30.7600002

5156.25

4414.0601

25

amnlitrrde

4587.9624

non-diminutive s

33.130001 I

sl

4552 46875

¿ti40.6299

.79

1-3000 Hz

non-diminutive s

s1

4485.29297

4296.8799

non-diminutive s

29.2600002

s2

4578.41602

5234.3799

34.25

non.diminutive s

21.2600002

s1

4542.58r0s

amolitude

4765.6299

1150.92

non-diminutive s

29.9099998

741

sl

3-6000 Hz

4645.6367

1141.57

non-diminutive s

30.9400005

603.35999

4210.54395

3s1s.6299

non-diminutive s

29.1800003

4375

4246.70068

830.3:

4179.6899

1163 ,t 90C

1224.54

non-diminutive s

27.7199993

4451.14404

2

30.2299995

692.1300f

967.06

5039.0601

4526.2627

34.8400002

119:

705.95001

4375

1068_8i

3007.8101

4370.5166

27.5900002

724.32001

814.90997

4566.35938

995.13

3242.1899

23.5499992

916.41998

4411.53857

934.2299€
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35.3300018

535.57001

4531.25

4436.96728

5039.0601

1131.0r

3164.0601

4299.3916

1022.95

46 240/0l)17

669.92999

1012.1

920.4699i

4335.9399

38

24.4795995

.25

3007.8101

1057.11

29.6000004

941.15997

¿

1000.61

32.3499985

1340.9i

3040,8799

4687.5

1174.99

26 AütOOO2

1011.38

737.9299ç

1408.64

31.2800007

1079,95

30.309999s

1002.13

1273.61

46.3800011

1290.5€

1346.36

1585.72

846.46997

1066.22

884.91998

1030.439e

1047.

1089.14

865.70001

1490.85

0601

1007.37

1124.85

1546.85



Data: Simeon Scott

CS22 FFT

CS23 FFT

3S24.FFT

cs25.FFT

3S26.FFT

iskani-kiiSik

cs27_FFT

askiv

cs28.FFT

askiv

3S29.FFT

asklniw

CS3 FFT

nesta

}S3O.FFT

ost¡lwaan¡hk

cs3l.FFT

e-kiSikamiskaanik

CS32.FFT

ci-oimaatisivaan

]S33.FFT

mis:lasiniva

s1

CS34.FFT

lse

s1

}S35.FFT

ininasiniv

s1

ls36.FFT

mistaaskiihk

non-diminutive s

sl

CS4.FFT

non-diminutive s

si

mistaaskiihk

]S5.FFT

non-diminutive s

miikis

si

CS6.FFT

non-diminutive s

wiiskaac

sl

CST.FFT

non-diminutive s

eskwaoekahk

s1

CSg.I.FFT
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kivaaskoSiSak

=SH11.17.FFT

kivaaskoSiSak

=sH11-4.FFT

kivaaskoSiSa

=SH11-5.FFT

kivaaskoSiSa

=SHlI-6.FFT

ocawaaSimiSa

=SHI1-7.FFT

ocawaaSimiSa

s1&2

:SH11.8.FFT

awaaSiS

S1

=sH11-9.FFT

s2

awaaSiS

:SH11.FFT

diminutive

'ci-ocawaaSimiSin'ci

s1

=SH12-1.FFT

diminutive

tci-ocewaaSimiSin'ci

S2

ESH12-2-FFT

diminutive

sl

ocawaaSimiS

:SH12-3.FFT

diminutive

S2

ocawaaSimiS

:SH12.4.FFT

diminrdive

apikoSiiS

S1

=SH12.5.FFT

diminutive

S2

ki iy-ati-ocawaaSimiSiw

ESt{12-6 FFT

diminutive

ki iy-ati-ocawaaS imiSiw

S1

=sH12-7.FFT

4508.0142

diminutive

ociSkwaciiSiS

s2

:SH12.FFT

diminrltive

4423.0786

ociSkwaciiSiS

S1

ESH13.FFT

4419.4219

diminutive

ociSlwaciiSiS

ESH14.FFT

S2

diminutive

wihcikooSiS

S1

4398.02

5820.3101

4397.6704

diminutive

wihcikooSiS

S2

3710.9399

4429.9268

diminutive

aoikoSiiS

S1

3554.6899

diminutive

aoikoSiiS

S1

4393.291

4315.6699

Ciminutive

ao¡kos¡¡S

s2

3?41 2s

3007.8101

4457 _9351

diminutive

S1

3632.8101

4403.9531

Ciminutive

S2

32.1

22.11

4527.1045

diminutive

S3

3593.7s

3359.3799

28.46

4214.8æ9

diminutive

SI

3007.8101

28.64

4462.3599

1095.22

diminutive

s2

3046.8799

28.O4

4546.4653

diminutive

s2

732.98

31.17

4472.5801

diminutive

S1

486.41

4591.25

35.77

4371.5898

1159.55

diminutive

s2

1254-23

3554.6899

44.48

4529.8477

liminutive

928.86

3125

a?378

31.73

4434.6421

1178.52

diminutive

1052.89

6406.25

3710.9399

30.66

44929247

diminutive

745.13

707.14

3359.3799

30.65

4407.9575

1063.13

996.74

4882.810I

29.75

4481.0371

629.48

1108.0i

3203.1299

31.01

1013.68

4371.5498

1268.3i

617f .8799

23.O4

4437.3921

743.43

1584.5€

3359.3799
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4413.7568

1157.83

31.4

1152.51

3789.0601

40.99

4405.2524

1040.09

724.52

37.15

1019.62

4387.144

1240.4¿

30¡[6.8799

3437.5

30 32

729.07

785.92

3203.1299

1046.25

37.9

1288.5ç

3359.3799

34.15

1007.98

3203.1299

729.51

1170.4301

38.61

866.43

29.01

1341.25

1435.8e

30.86

958.35

1480.7t

37.08

s4227

1096.3f

43.83

1213.O3

1378.52

36.09

640.06

1294.5!

973.39

1613.1

1079.34

1016.2r

985

1091,9f

1618.0!

.54

1638.069ç

15s3.i



Data: Simeon Scott

=SH15.FFT

=SH16.FFT

=SH17.FFT
ESHlg.FFT

ESH2.FFT

aoikoSiiS

ÊSH2O.FFT

kaav-aniSiiSrSit

ESH23.FFT

kaav-aoiSiiS'Sit

ESH24.FFT

iskweSiS

ESH25.FFT

caoaSiS

ESH26.FFT

skweSiS

ESH28.FFT

iSkweSiS

ESH29.FFT

iSkweSiS

ESH3.FFT

aoiSiiS

s1

ESH3l.FFT

S1

ESH32.FFT

aoiSiiS

s2

ESH33.FFT

napeSiSa

diminutive

s2

iSkweSiSa

ESI.I3¿ FFT

diminutive

awivaaSiSa

s2

=SH36.FFT

diminutive

iSkweSiSa

s2

ÊSH37.FFT

diminutive

ocawaaSimiSiwaawa

s1

ESH38.FFT

diminutive

ocawaaSimiSiwaawa

ESH39.FFT

s3

diminutive

aoiSiiS

:SH4.FFT

S1

diminutive

maanSiiS

s2

ESH4O.FFT

4318.5444

diminutive

s2

maanSiiS

=SH41.FFT

aSkiiSiniw

diminutive

S1

ESH42.FFT

4267.623

4367 ?5,A¿

diminutive

lSkiiSiniw

s1

ESH43.FFT

4312.3354

diminutive

awivaaSiSa

s3

3164.0601

4149.9546

diminulive

oSki-'SkiiSa

S1

3308 ¿300

4308.94s8

diminutive

oSki¡SkiiSa

S2

3320.3101

4372.621Ê

diminutive

oski,'skiisa

S1

4450.0767

diminutive

ntaweaSimiSak

s1

3593.75

4397.3086

diminutive

s2

355¿ 680E

30.03

4363.1758

diminutive

S1

3125

3476.5601

35.14

¡{269.9858

diminutive

S2

3164.0601

38.29

437',1.6377

diminutive

s2

4296.8799

31.71

4309.1362

diminutive

S2

841

4726.5601

39.65

diminutive

4337.1797

1097.25

s1

.75

3984.3799

31.67

diminutive

4285.2632

1464.25

S3

3164.0601

30.07

4254,7251

1100,58

diminutive

sl

970.1e

3554.6899

40.18

4468.7954

diminutive

1014.64

1169.63

3203.1299

36.84

4350.0161

1004.45

diminutive

1420.84

4023.4399

33.88

diminutive

4432.083

947.26

1239.2ç

3085.9399

4520.0962

40.55

1339.15

1353.72

3398.4399

49.93

4508.1426

918.98

3046.8799

1182.8

41.12

4260.7314

1034.35

1032.8199

1092.69

1721.5601

3085.9399

44.54

4500.6763

1258.069€

4296.8799
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35.45

4313.0947

1414.63

1475.060r

45.69

4339 650¿

959.42

4531 25

4023,4399

39

4452.9878

1259.86

1559.01

.15

1797.1

3007.8101

37.67

1061.12

3007.E101

37.61

1316.42

1502.54

89e

41.19

3593.7s

1676_7e

3515.6299

1095

41

1422.2r

1482.569€

.96

1134

38.85

1245.9

30.02

1291.63

1541.13

1103.61

1538.53

34

26

954.99

1558.0€

.97

37

742

1720.61

_92

786.15

1729.99

.05

807

1578.47

1097.54

1139.84

.64

1143.38

936

1321.6€

.6€



Data: Simeon Scott

ESH44.FFT

ESH45.FFT

ESH46.FFT

ESH47.FFT

ESH48.FFT

n'tawaaSimiSak

ESH49.FFT

SiipiiSiSa

ESHsO.FFT

SiioiiSiSa

ESHS.FFT

SiipiiSiSa

ESH51.FFT

ev-aaoiSaaSininiki

ESH6.FFT

ev-aaoiSaeSininiki

ESH6A.FFT

iSkwes¡S

ESHT.FFT

ocawaaSimiSiwaawa

ESHS.FFT

iSkweSiS

s2

ESH9.1.FFT

ocawaaSimiSiwaawa

SI

ESH9-1O.FFT

kiin'kisciaoikoSiS

s2

ESH9.11.FFT

diminutive

k'-aoiSiS'Sit

S3

ESH9-12.FFT

diminlÉive

k'-aoiSiS'Sit

ESH9-13.FFT

s1

diminutive

awaaSiS

S2

ESH9-14.FFT

diminutive

askihkoS

S1

ESHg-I5.FFT

acimoSiSa

diminutive

S2

ESH9-16.F

diminutive

acimoSíSa

s3

ESH9.17.FF

diminutive

sl

atimoSiSa

ESH9.18.FFT

4402.1855

diminutive

atimoSiSa

s1

ESH9.19.FFT

FT

4369.0801

diminutive

SI

ocawaaSimiSa

=SH9-2.FFT

T

4442.7202

diminutive

ocawaaSimiSa

S2

ESH9-2O.FFT

4477.1738

diminutive

awaaSiSa

S1

3398.4399

awaaSiSa

diminutive

S1

4456.813

3828.1299

4477.8616

diminutive

awaaSiS

st

4459.8765

diminutive

s2

awaaSiS

3437.5

4213.0962

diminutive

awaaSiS

s1

3164.0601

4416.1655

diminutive

S2

4375

3984 37s9

32.97

4395.7163

diminutive

S1

4414.0601

34.74

4408.4443

diminutive

S2

3164.0601

38.71

4464.9551

diminutive

s1

diminutive

s2

37.4

829.41

4431.667

3359 3799

35.56

4336.1465

diminutive

SI

3750

719.37

3476.5601

3¿ 5l

4312.31

diminutive

s2

797

3984.3799

35.92

4182.1528

diminutive

s2

809

1138.73

.72

3320.3101

51.22

4234.8086

diminutive

98

.88

1330.7€

37.31

1 048

1171.23

4356.6763

diminutive

3593.75

1415.53

3554,6899

38.46

4427.7773

1198.49

diminutive

1523.15

3359.3799

47.72

1116.55

4280.1934

1 051 .1 899

1410.€

3476.5601

40.86

4310.7104

1400.24

3359.3799

37.87

1243.74

4312.5288

1702.4399

1482.08

1671.1899

33.32

4438.0493

4218.75

3203.1299

32.93
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4331.0884

1008.9

1160.6801

1450.22

1493.3199

3789.0601

27.36

4378.2773

3164.0601

31.55

1

44A527?9

900.62

1936.34

3632.8101

30.92

1el, ¿t

698.4

3085.9399

30.72

914.42

1527.39

3007.8101

37.94

1249.37

664.7

35.78

867.25

1 140.35

27.7

575.75

3125

33.58

1064.42

891

978

30.58

.2

769.08

1023.3€

.45

31.91

930.39

1226.2t

33.13

687.19

1401.71

1287.04

935.3

1030.42

942

1205.84

1165.74

.72

961

1132.7¿

1337.1801

.54



Data Simeon Scott

=SH9-21.FFT

=SH9-22.FFT

=sH9-23.FFT

=SH9-24.FFT
:SH9-26.FFT

awaaSiSa

:SH9.27.FFT

awaaSiSa

iSH9-28.FFT

rwaaSiSa

=SH9.29.FFT

waasiSa

:SH9-3.FFT

lvaaSiSa

ESI{9.3O.FFT

awaaSiS

=sH9-31.FFT

awaaSiS

=sH9-32.FFT

ocawaaSimiSa

:SH9.33.FFT

S1

awaaSiS

=SH9-34.FFT

s2

ocawaaSimiSa

:SH9-4.FFT

misk\pavaan'SiSa

s1

=SH9.6.FFT

diminutive

misktwavaantSiSa

s2

:SH9-7.FFT

diminutive

amiskoSiSi-wavâAn¡l

S2

:SH9.8.FFT

diminutive

sl

am¡skoSiSi-wavaana

=SH9-9.FFT

diminutive

awaaSiS

S2

=SH9.FFT

diminutive

awaaSiSa

S1

diminutive

miikiwaamiSiS

SI

{ffricate data:

diminutive

miikiwaamiSiS

S2

:SCl.FFT

4404.1416

diminutive

askihkoSa

sl

4424.3037

aoikoSiiS

s2

diminutive

4401.2295

diminutive

SI

4422.5693

diminutive

s2

kiin'kisciaoikoSiS

Ciminutive

S2

4661.791

3476.5601

4319.8789

diminutive

S2

3128

3085.9399

4607.3496

diminutive

S1

Ciminutive

S2

4451.291

5039.0601

3437.5

43r6.0688

Ciminutive

SI

3007.8101

32 51

4495.9375

Ciminutive

s1

4570.9101

31.42

4510.5288

Ciminutive

3046.8799

30.58

4497.8228

Ciminutive

32.42

diminutive

4322.4971

c1

777.82

5117.1899

32.43

4358.5693

3125

553.25

3007.8101

4401.70',t7

22.5

960.45

1244.0601

4609.3799

¿491 14F'9

26.6

752.98

1250.6801

33s9.3799

4374.4487

339

716.47

3359.3799

34.88

4393.8945

1280.37

1204.8101

1224.3

3671 RTgq

4308.4941

676.61

31.9

3710.9399

31.41

4467.8828

1178.21

1020.0s

3554.6899

37.72

994.25

600.29

3554.6899

36.93

692.83

697.9t

3085 9309

37

4467.9673

668.74

1046.2t

.21

3476.5601
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33.19

678.19

1',178.7C

32.77

783.45

1 1 15.3!

1171.939e

34.83

801.83

1353.1801

3828.1299

34.98

811.01

36 62

818.65

1389.6801

42.13

121e

927.91

878.08

1354.3€

1022.O4

1210.24

44.3',1

1236.39

1362.5€

1418.4C

1079.5601

1268.74

1791.17

1679.35



Data: Simeon Scott

Notes:

1) Initially some kin terms were included in the measurements for the diminutive fricative of this speaker. They were deleted for the
final analysis of the diminutive fricative, since they were not really diminutives. They included the terms.

nimis big sister'(baby talk)
nimis 'big sister'
nisiim 'my young brother'
oSima 'young sibling'

2) Also, cahkapeS, 'Chahkabesh' was deleted from analysis because it is a name. Because of these deletions of files, there are some file
numbers missing in the spreadsheet.
3) Simeon Scott often deleted syllables and in the process some diminutive fricatives. Sometimes these were transcribed in the texts
such as k'-apisis'Sil 'it is little.' Other times they were not shown in the text for example iSh,yeSiS 'girl'was often pronounced with the
second sllable missing iSIoi,'iS.

Page 145



Data: Xavier Sutherland

ilename

;s14-1.fft
ls14-2.fft
;sl4-3.fft

Jata

s14-4.fft
nd14-1.fft

¡isiskkaapamew

cs15-1.fft
æ15-2.fft

)¡s¡skkaaþamew
mistaoeskwew

ls15-3.fft

mistapeskwew

¡s15-4.fft

,r/iiskacaana

sl5-5.fft

<iskisioaniw

:s15€.fft

wayes

æ15-7.fft

piisimo-

¡s15-8.tft

¡-t'-iisi-kihtohtet

:sî8-1.fft

iisi-taapakwet

;s18-10.ff

lricative

:s18-l l.ff

Írresaa
.kiSaasiket

:sl8-12.ff

1

ilrsm

;s18-13.ff

s2

kiskisopaniw

cs18-2.fft

lricative type

sl

:s18-3.fft

¡yiitahamaasaw

s2

æ18*4.tft

taasaa

ron-diminutive s

s1

saasaa

:s18-5.fft

rondiminutíve s

¡2

<isiteSimewmanaa

:s18-6.fft

rondimínutive s

sl

kiskisopaniw

:s18-7.fft

rondiminutive s

s1

¡skiiniw

;s18-8.fft

rondiminutive s

¡1

niwatihkaasow

:s18-9.fft

rondiminutive s

¡1

wiin'eSinaakosit

:s19-1 .fft

centre of
oravitrr

rondiminutive s

s1

isískihtawehkaasow

:s19-10.ff

ron-diminutive s

s1

¡isiskihtawehkaasow

;s19-1 1 .ff

4665.5498

rondimínutíve s

¡l

¡s19-1Z.ff

¡isiskihtawehkaasow

4538.8965

ton-dimínutive s

1

maaht'¡¡sa

4488.6865

rondiminutive s

1

taahcioohitisovaan

4502.6841

ron-diminutive s

nigh
amolitude

sl

maskwa

+310.79

rondiminutive s

s2

wesaa

f506.8184

londiminutive s

4570.3101

sl

r'ka-wiisakaapin

{339.9312

ron-dimínutive s

4101.5601

t¿

+479.627

rondiminutive s

5039.0601

r1

1353.0186

ron{iminutive s

amolitude

¡l

[397.9736

rondiminutive s

4531.25

s1

3203.1299

+721.0479

tondiminutive s

¡1

26.03

+723.5156

tondiminutive s

s2

amplitude
l-3000 Hz

4557.376

30.26

tondiminutive s

3281.25
3046.8799

4375

s3

25.97

4803.8174

rondiminutive s

s1

3046.8799

22.93

4706.3667

ron-dimínutive s

s1

3203.1299

807.94

4656.5034

ron-diminutive s

33.92

s1

6289.0601

lmplitude
]-6000 Hz

17

{815.5391

ron-diminutive s

679.2

sl

4609.3799

611.49

.14

+801.3525

ron-dimínutive s

¡1

28.1

921

+803.8174

18.81

ron-diminutive s

5195.3101

1204.55

4687.5

[700.3169

792.59

23.31

.08

ron-diminutive s

1202.5601
591.67

999.32

24.33

[536.4409

ton-dimÍnutive s

5156.25

1032.75

+510.5723

ron-diminutÍve s

7617.1899

23.2

1033.5699

902.17

854.34

t807.3149

17.53

6875

5390.6299

1037.3

4735.6992

5195.3101

17.5

829.18

4579.9458

25.52

585

937.93

794.73

21.74

4556.9287

7656.25

686.48

.5

+417.4438

625

22.23
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4843.75
4882.8101

829.79

4408.105

25.29

846
.52

5507.8101

735.34

+460.248

23

748.45

5390.6299

.43

484.96

482

+362.5752

.27
25.52

4609.3799

697.29

29.06

407.96
.76

707

27.75

560.07

4140.6299
4687.5

741.87

598.25

22.08

,33

4296.8799

735.34

599.95

30.73

4492.1899

1068.03

641.81

28,84

4296.8799

872.53

27.05

360.82

724.65

418.51

24.77

598.25

41.28

807.9
1064.59

34.36

776.7

635.33

31

918.04

1381 .9301
993.87

.71

687.82

39.43

722.',17

1 158.53
1 193.8101

698.83
785.21

1293.42

1727.5601
708.37

1363.79
1298.58
1533.98



Data: Xavier Sutherland

æ19-l3.ff
æ19-14.ff
æ19-15.ff
æ19-16.ff
æ19-2.fft

¡-micisonici

¡s19-3.fft

<aa-itwehkaasot

:s19-4.fft

¡ihkosiwak

¡s19-5,fft

¡ihkosiwak

s19-6.fft
:s19-7.fft

rsa

maskwa

sl9-8.fft

(aa:mate-Waasitek

;s19-9.tft

awas¡te

æ21-1.fft
æ21-2.fÍt

kikii-wiisakaapihtav

:s21-3.fft

nisiwe
uiisakaaoin

æ21-4.Íft
æ21-5.fft

awas
paastaaamowin

1

s2l-6.fft
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Data: Xavier Sutherland
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Data: Gilbert Faries
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Data: Glbert Faries
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Data: Gilbert Faries
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Data: Sophie Gunner
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Data: Sophie Gunner
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Ciminutive

1318.58

30.6

1122.54

4214.3608

Ciminutive

3085.9399

34.86

5937.5

999.88

4189.5479

1 150.9r

Ciminutive

3085.9399

39.14

767.78

4248.7266

1383.6801

859.14

3007.8101

792.84

42

1060,71

4174.021

3320.3101

38.66

.2

4214.5405

1 133.8[

1370.12

32

1125.03

4307.3013

3281.25

.59

1141.86
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38.16

3359.3799

4318.3359

986.13

1372.49

32

1350.4€

4269.9443

.13

1111.42

37.55

3242.1899

3437.5

1297.9301

4176.7725

1590.1

37.87

1608.4t

1650.069e

38.46

4140.6299

676.02

3750

r 106.939S

1458.75

38.24

1101.15

40.77

3242.1899

1493.14

3125

1080.29

40.87

902.77

1099.36

44.18

1516.8Í

1244.34

38.54

1364.5€

1472,0895

1251.71

40.28

41

1194.0699

861.49

1563.7i

.89

1411.97

1432.4399

1201.64

1644.689ç

1147.9

1589.9S

1634.01

1512.61



Data: Sophie Gunner

=SH51€.FFT

=SH51-7.FFT

=sH5t-8.FFT

=SH51.9.FFT

=sH52-1.FFT

awaaSiSak

=sH52-10.FFT

ocawaaSimiSawa

=SH52.2.FFT

ocawaaSimiSawa

=SH52-3.FFT

n'cawaaSimiSinaan

=SH52-4.FFT

awaaSiS

:SH52-6.FFT

waaS'Siiwivaan

ESH52-7.FFT

awaaSiS

=SH52.8.FFT

awaaSiS

:SH52.9.FFT

awaaSiS

=SH53-1.FFT

s1&2

awaaSiS

=sH53-2.FFT

S1

awaaSiS

=SH53-3.FFT

S2

awaaSiS

:SH53-4.FFT

S1

Ciminutive

awaaSiS

:SH53.5.FFT

S1

Ciminutíve

moos'-ivaanSiS

=SH54.2.FFT

s1&2

Jiminutive

moos'-ivaanSiS

=sH54-3.FFT

S2

Ciminutive

apiSimanivaaoiv

:SH54-4.FFT

SI

iiminutive

awaaSiSasaamak

=SH54-5.FFT

limínutive

S2

k'-aawaaS'Siiwivan

=sH54-6.FFT

SI

liminutive

apiSiiS

=SH54.7.FFT

4287.6226

s2

liminutive

aoiSiiS

=SH54.8.FFT

4227.7632

s1

liminutive

aoiSiiS

:SH55-1.FFT

S2

4154.623

liminutive

apiSiiS

S1

4162.436

liminutive

3203.r299

olaakaniSihk

t272 4592

S2

Jiminutive

3007.8101

apiSiiS

4328.4736

SI

Jiminutive

aoiSiiS

3085.9399

4250.1978

s1&2

diminutive

3203.1299

awiivaaSiiSak

4357.3179

diminutive

s1&2

3046.8799

4381.9556

diminutive

s1

40

4268.2295

s2

diminutive

.76

39.04

3437.5

3867.1899

4344.0073

diminutive

S1

3242.1899

1233.6801

39,73

4125.5405

diminutive

s2

3984.3799

45.25

1533.0601

4128.8379

S1

diminutive

3085.9399

52.87

4312.8174

s1

diminutive

1672.62

46,77

1475.6801

S2

diminutive

4338.793

49.74

3046.8799

4062.5

4366.1543

1701.71

S1

diminutive

48.35

3203.1299

1794.6

1315.74

4395.1665

1444.6801

diminutive

1356.77

50.85

3007.8101

4374.8638

diminutive

1589.069S

1507.42

42.62

4233.4248

diminutíve

1856.65

3906.25

45.21

3320.310r

1921.89

4322.8838

1584.47

33.63

1657.1801

1679.4€

4258.O757

4218.75

34.38

1975.61

4068.5869

3906.25

'1310.78

39.1r

3046.8799

4335.0283

'1975.7

1270.27
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2078.22

4291.0737
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3593.75

48.09

3242.1899

4248.8345

1581.4

1234.04

40.05

1855.91

4346.0562

1021 .06

43

3828.1299

3125

853.28

.87

3164.0601

1498.7

1077.33

1 190.29

43

39.82

3281.25

1437.4

I 195.28

4179.6899

40.83

1686.66

1436.35

18.95

2006.6€

1000.75

39.73

1670.3€

1849.0699

1077.63

40.21

46.02

480.36

I 159.3101

1487.49

44.47

1549.1801

1433.2

1515.75

988.95

428.25

1684.37

1502.39

1518.37

1539.99

1974.42



Data: Sophie Gunner

=SH55.2.FFT
ESH55-3.FFT

ESH554.FFT

ESH55-5.FFT

ESH55€.FFT

awiivaaSiiSak

ESH55-7.FFT

aoiSiiS

ESH55-8.FFT

aoiSiiS

ESH55.9.FFT

aoiSiiS

ESH56.1.FFT

aniSiiS

ESH56.1O.FFT

UivaaSiiS

ESH56-11.FFT

WivaaSiiS

ESH56-2.FFT

'saaciiS'Sak

ESH56.3.FFT

miStaapeSkweSiSak

ESH56-4.FFT

S2

ocawaas¡m¡Sa

ESH56-5.FFT

S1

aoiscililiiS

ESH56-6.FFT

S2

miStaapeSkweSiSak

ESH56-7.FFT

Ciminutive

S1

miStaaoeSkweSiSak

ESH56-8.FFT

s2

liminutíve

mistaaoeskweSiSa

ESH56.9.FFT

Jiminutive

S1

'cavaaniS

S2

Jiminutive

mistaaoeskureSiSak

Affricates

iiminutive

s1&2

mistaaoeshrueSiSak

sc51 -1

Jíminutíve

SI

mistaaoeskweSiSak

ec55-1

S2

Ciminutive

ocawaaSimiSa

-.c56-1

4356.415

SI

Ciminutive

ec56-2

4367.4668

Ciminutive

S2

4341.6045

s3&4

Ciminutive

ocawaaSimiSawa

4295.3486

s1&2

Ciminutive

'saaciiS'Sak

3242.1899

4343.9771

S1

Ciminutive

'cavaaniS

4367.9087

liminutive

S1

ocawaaSimiSa

3476.5601

3437

4326.9028

s2

Ciminutive

3164.0601

,5

4502.7686

s1&2

Cimínutive

3476.5601

4503.1895

S1

Ciminutíve

4023.4399

46.25

4233.4189

diminutive

47.23

3085.9399

4462.1396

Jimínutive

6796.8799

44.62

4464.151

1351 .66

c1

Ciminutive

4453.1299

47.21

4501.2803

1627.16

c1

43.54

3320.3101

4443.7856

1490.48

c1

45.97

1418.3199

7851.5601
o

c1

4469.063

42.32

4477.1099

4218.75

1193.77

34.35

1 85t

1925.21

4462.7627

1720.24

39.47

1756.9t

4375

1342.26

4590.354

38.37

1 133.1899

4414.0601

4062.5

1735.54

4380.7178

1242.4399

4765.6299

1612.84

31.9

41.85

3515.6299

1976.6€

1729.689€

1022.79

41.56

5976.5601

4298.5044

1147.38

39.84

3671.8799

1328.92

4506.8237

1511.77
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38.43

1548.79

1283.78

4471.624

37.11

1086.4399

1338.02

442',1.5098

3945.3r 01

36.23

1055.2t

1648.9301

6601.5601

34.74

972

1410.25

34.27

1572.88

.8

4531.25

1224.27

3710.9399

1541.€

772.66

1426.27

1334.62

42.87

1499.29

27.89

1048.8101

1562.6899

14

41.8

3€

39.01

1297.51

744.93

993.19

1256.29

1438.92

916.21

1485.95

1464.24



Data: Willie Frenchman

lilename

:s59-1.f

¡s59-2.fft

cs59-3.fft

data

;s60-1.fft

:s60-10.fft

æ60-11.fft

mtslwe

cs60-12.fft

awasite

cs60-13.fft

ooaas'sikan

cs60-14.fft

iskani-oipon

cs60-15.fft

tsa

cs60-16.fft

oasiko

os60-17.fft

moos

cs60-2.fft

n'nahaahkaniskwem

fricative

æ60-3.fft

e-misiwesit

cs60-4.fft

mooswa

cs60-5.fft

s1

awakaa-ostesimaaawit

cs60-6.fft

fricative tvoe

s1

islcwaasot

cs60-7.fft

sl

maak'itel'htakosiwak

cs60-8.fft

s1

itel'htakosiwak

non-diminutive s

cs60-9.fft

s1

kii-miskawewak

nondiminutive s

:sh60-19.fft

s1

n'nahaahkaniskweme

nondiminutive s

os61-1.fft

s1

eSi-sek'sicik

non-diminutive s

;s61-2.fft

s1

naaslc

centre of

non-diminutive s

s2

kiskkel'htamwak

non-diminutive s

s1

qravitv

wes'aani

nondiminutive s

s2

saakahikan

nondiminutive s

s1

n'tiskooaan

non-diminutive s

4489.247

s1

hioh

kiiskaavawaaw

4619.6821

non-diminutive s

s1

4613.3916

non-diminutive s

amplitude

s1

non-diminutive s

4554.998

s1

4459.8921

non-diminutive s

s1

4335.94

4463.7881

4453.1299

nondiminutive s

s1

amplitu
de

4523.3472

4726.5601

nondiminutive s

s1

4321.3994

4570.3101

non-diminutive s

amolitude

s1

4567.3398

non-diminutive s

34.31

sl

4334.8677

1-3000 Hz

3789.0601

24.02

non-diminutive s

s1

3750

33.23

non-diminutive s

4615.519

sl

4218.75

4505.9077

3867.1899

37.89

1299.25

non-diminutive s

4459.8315

4492.1899

41.76

non-diminutive s

829.7i

4458.3184

3789.0601

36.14

non-diminutive s

1088.4i

4471.0288

37.58

4921.8799

non-diminutive s

1392.64

4478.4224

4335.9399

37.97

1057.7r

4547.9878

4023.4399

29.57
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1201.439S

1142.3

4581.3335

4296.8799

35.71

4556.4136

34.39

1474.2

4218.75

4494.5742

3671.8799

40.57

859.74

4520.6431

4296.8799

37.14

1132.1?

4483.9575

5273.4399

35.74

956.6t

4423.5923

33.89

1678.2i

5468.75

36.92

4140.6299

1233.34

4453.1299

40.74

1013.8i

3710.9399

34.47

1283.42

3007.8101

37.76

1339.2Í

1270.8r

43

36.39

1541.9301

1007.€

35.79

41.53

1 150.03

1225.1801

1110.i
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Data: Willie Frenchman

;s61-3.fft

:s61-4.fft

¡s61-5.fft

:s61€.fft
:s61-7.fft

æh59-1.fft

eJSi-oaahkosivaan

:sh59-2.fft

mi con'i iskanTi oiskaaw

csh59-3.fft

mi con'iiskan'ti piskaaw

¡sh59-4.fft

iskan'-tioiskaaw

:sh59-5.fft

skan'-tipiskaaw

:sh60-1.fft

oiS'Sik

¡sh6G11.fft

soiiS

¡sh60-12.fft

SpiiS

¡sh60-13.fft

eSkwaa

æh60-14.fft

kaa-milwaaSihki

:sh60-15.fft

s1

niiSitana

csh60-16.fft

e-miSikitit

S1

:sh60-17.fft

s2

kaa-iSkwaa-kímiwahk

:sh60-18.fft

kaa-iS'iiSpacistihk

s1

nondiminutive s

s2

:sh60-2.fft

kaa-iS'iiSpacistihk

nondiminutive s

csh60-20.fft

S1

taSiihkecik

nondiminutive s

¡sh60-21.fft

S1

kwaa n-eSi-kwaS kwatotaa'ci k

non-diminutive s

csh60-4.fft

S2

oeSinaakwan

nondiminutive s

¡sh60-5

SI

e-miSaak

non-diminutive S

æh60-6.fft

SI

owaamoSi

non-diminutive S

:sh60-7.fft

s1

.fft

oiiliS

non-diminutive S

S1

maSihitowak

4486.7212

nondiminutive S

S1

e-oeSi-nioahaat

4564.5771

non-diminutive S

sr

iSkwaahtemihk

4461.6841

non-diminutive S

s2

eSi-sek'sicik

4471.2017

non{iminutive S

sl

mooSak

4296.8799

non{iminutive S

4429.916

S1

4417.21e3

4882.8101

non-diminutive S

S1

4375.0728

non-diminutive S

S1

4062.5

non-diminutive S

4410.124

s1

4531.25

4439.2715

4609.3799

non-diminutive S

41

S1

4366.9375

.59

3828.1299

non-diminutive S

39.03

S1

4357.7007

3476.5601

38

non-diminutive J

S1

.46

4467.2148

3867.1 899

34.92

non-diminutive S

1473.35

S1

4440.3643

37r0.9399

38

1456.05

non-diminutive S

S1

,65

4511.3477

3632.8101

39.64

1559.04

non-diminutive S

S1

3007.8101

28.03

1332.5r

4486.437

non-diminutive S

'.w.

4416.5801

3398.4399

32.27

1268.25

non-diminutive S

446677eA

3007.8101

32.18

1577.6i

non-diminutive S

4412.4878

36.89

5742.1899

1078,5t

non-diminutive S

3359.3799

4463.5723

44.67

677.41

1402.3101
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3046.8799

36.08

4381 .0103

3671.8799

4409.9414

1275.81

42.1

1684.4301

4436.9775

3515.6299

33.64

4351.1646

34.33

3007.8101

1733.3€

2065.5701

4425.3145

42

3398.4399

.69

4517.9229

34.71

1469.77

4408.7388

3554.6899

1711.72

3437.5

39.3

3398.4399

1664.77

33.82

1377.61

3398.4399

39

3710.9399

1588.1t

.4

38.5

3359.3799

32.21

1600.13

40.52

1473.77

35.28

1556.04

32.47

1659.11

1544.5€

35 .t

1551.2t

1132.79

1559.61



Data: Mllie Frenchman

csh60-8.fft

:sh60-9.fft

;sh61-1.fft

:sh61-2.fft

:sh61-3.fft

æh61-4.fft

ooSkiniikiw

:sh61-5.tft

,ruiiwaSiw

¡sh61-6.fft

ke-'Si-nipahak

¡sh61-7.fft

maSkoSiiva

¡sh61-8.fft

maSkoSiiya

:sh61-9.fft

e¡spii hci-kiSiiciwahk

¡s60-1.fft

e-miSaak

¡s60-2.fft

kwaan'eSi-pahkiSihk

>s60-3.fft

e-'Si-naahkosivaan

¡s60-4.fft

e-miSaak

¡s60-5.fft

S1

h,vaa n'eSi'kwaS kwativan

;s60-6.fft

iskweSiSa

S1

rs60-7.fft

S1

n'kosis

rs61-1.fft

n'kosis

S1

non-diminutive S

¡s61-2.fft

S2

okosisa

non-diminutive S

¡s61-3.fft

S1

okosisa

non-diminutive S

¡sh59-1.fft

S1

otaan¡sa

non-diminutive S

æh60-1.fft

S1

okosisa

non-diminutive S

rsh60-10.fft

S1

iskweS'Sak

non-diminutive S

¡sh60-11.fft

S1

otaanisa

non-diminutive S

lsh60-12.fft

S1

iskweSiSak

non-diminutive S

s1

e-awaaS'Siiwivaan

4438.5171

non-diminutive S

sl

iSkweSisa

4513.4995

non-diminutive S

s2

'SkweSiS

4434.6328

nondiminutive S

sl

'SkweSiS

4469.2349

diminutive

s1

SkweSiS

4472.8228

3320.3101

diminutive

s1

4410.8931

5273.4399

diminutive

sl

44523¿?A

3671.8799

diminutive

s1

4372.8892

diminutive

s1

3593.75

4371.7578

3710.9399

diminutive

35.83

s1

4485.7997

3046.8799

diminutive

33.18

S1

4271.2041

3046.8799

diminutive

39.36

1641.4301

S1

4507.4395

3203.1299

36.47

diminutive

S1

4425.4873

3554.6899

diminutive

37.55

1789.96

1631.9399

S2

4364.5566

3085.9399

diminutive

46

S3

.13

4997.2578

diminutive

3867.1 89S

37.64

1806.61

4140.6299

41.32

diminutive

1697.0€

4415.269

4656.8306

4023.4399

díminutive

39.01

1900.84

3984.3799

37.47

diminutive

4515.874

1955.9€

4483.2153

3867.189S

41.05

1646.63

4494.5068

3945.3101
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1526.29

4451.6387

4765.6299

35.18

1979.83

4400.5352

4804.6899

42

1858.1

.85

5273.4399

33

4450.876

1498.5

.88

4341.0127

34

1450.8i

1412.0699

4218.75

.64

4461.5869

3671.8799

34 ,55

4379.3872

3671.8799

34.45

1105.12

1217.3199

3242.1899

39 .35

3320.3101

977

3710.9399

37

40

1320.58

.03

.86

3867.1 899

35

1755.9

.18

1095.52

41.4

1334.6801

48.54

28.73

1425.4t

34.98

1834.t

1629.3f

1148.689€
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Data: Willie Frenchman

ssh60-2.fft

ssh60-3.fft

ash60-4.fft

esh60-5.fft

esh60-6.fft

ash60-7.fft

iSkweSisa

esh60-8.fft

islweSiSa

esh60-9.fft

iSkweSisa

esh6l-1.fft

iSkweSisa

esh6l-2.fft

iiSkweSiSa

esh6l-3.fft

ilSkweSiSa

esh6l-4.fft

iSkweSiS

esh6l-5.fft

iSkweSiS

nsh6l-G fff

iskweS'Sak

iskweSiSak

notes:

Where rSkwesrsa was transcribed in the text with the depalatalization of the diminutive suffix, these were not evident in the spectrograms. There
was typically only one fricative evldent in the diminutive suffix and was measured as one fricative, labelled in the chart as the first fricative.
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M07.9e

1437.9301

4326.4468

34.09

3007.8101

4346.6191

48.72

905.89

1468.11

4501.9624

3906.25

37.82

4101.5601

898.55

'1457.71

4358.2876

33.99

1255.22
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1485.9ç

4326.O771

3593.75

39.08

1472.35

4492.1899

4175.7588

1449.7

41.36

1201.08

1715.04

4214.5605

45.23

1781.64

3007.8101

4687.5

1150.6801

1247.O1

33.25

3671.8799

1768.22

47.58

1327.16

3476.5601

1402.9i

44.05

1242.92

3515.6299

1306.83

38.45

1176.23

1s80.3199

1558.0É

37.81

1647.2t

40.05

1468.39

46.57

1425.6801

1687.4

1123.17

42

1672.1801

1327.14

1160.4301

.73

1528.8€

1295.78

1291.9S

1369.03

1528.41

1727.4i

1654.3101

1747.9t



Data: Hannah Loon

¡sh65-17.fft

lsh65-18.fft

¡sh65-19.fft

esh65-2

miiniSa

æh65-20.fft

rsh65-21.fft

niic'-iSkweeSiS

.fft

rsh65-22.fft

niic'-iSkweeSiS

¡sh65-23.fft

e-waaSiSiiwivaan

¡sh65-24.fft

niic'-iSkweeSiS

¡sh65-25.fft

n'SiimiSa

¡sh65-26.fft

n'SiimiSa

>sh65-27.fft

n'SiimiSa

¡sh65-28.fft

n'SiimiSa

esh65-29.fft

awaaSiS

S1

¡sh65-3.fft

awaaSiS

S1

¡sh65-30.fft

ooko\nraaSiSak

s2

esh65-31 fft

ooko'waaSiSak

diminutive

S1

esh65-32.fft

n'cawaaSimiSak

diminutive

s3

¡sh65-33.fft

e'waaSiSiiwivaan

diminutive

s1

¡sh65-34.fft

n'cawaaSimiSak

diminutive

S2

¡sh65-4.fft

n'cawaaSimiSak

diminutive

S1

¡sh65-5.fft

n'cawaaSimiSak

diminutive

s2

esh65-6.fft

n'cawaaSimiSak

diminutive

S1

¡sh65-7.fft

4305.7798

n'cawaaSimiSak

dimínutive

s2

esh65-8.fft

4234.0967

awaaSíSa

rliminrúive

s1

¡sh65-9.fft

4232.7085

awaaSiSak

liminutive

S2

'waaSiSak

4412.2681

3632.8101

liminutive

S1

4193.0635

awaaS'Sak

3554 6899

Jiminutive

S2

4216.6851

n'kii-'piSiiS'Sin

Ciminutive

S2

4117.1323

n'kii-'piSiiS'Sin

3593.75

4726.5601

liminutive

S1

4202.2783

3203.1299

liminutive

S2

4292-8823

47.08

3671.8799

Ciminutive

S1

4261.9805

42

Jiminutive

s2

.23

4260.4019

49.27

3867.1 899

liminutive

s1&2

37s0

4233 5938

31.58

1405.58

liminutive

s1&2

4336.7808

3593.75

44.18

3554.6899

iíminutive

1829.1

s1&2

4125.2896

48.72

1208.04

liminutive

s1&2

4260.4238

3593.75

43.48

1226.89

Ciminutive

3085.9399

S1

4057.6204

1724.4

1283.27

Ciminutive

40.4

s2&3

4153.2432

41.77

1512.3

1500.76

Ciminutive

3242.1899

1814.88

3912.0388

3750

49.11

1410.58

4179.6899

Jiminutive

1371.6801

1155.14

4181.4063

43.66

3203.1299

Ciminutive

1636.42

4007.6768

43

1275.66

3476.5601

.92

4288.9541

1837.4

40.05

r683.0699

1269.83

4211.8413

3281.25

50

1363.02

1684.48

.49

4348.8325

39.91

3437.5
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1435.3

1734.42

4307.3105

3281.25

49

1 109.45

4335.9399

.47

4294.2178

1734.2

43.66

1391 .89

1682.23

4185.5137

47

3437.5

959.85

1752.73

.99

4531.25

40.47

1455.72

3671.8799

1633.79

42.62

1428.98

3945.3101

44.27

1630.7

3671.8799

1264.6

1417.37

44.31

1447.03

1618.33

41.37

1 199.99

1564.38

44.27

1384.83

1347.84

45.43

1380.61

48.16

1491.99

1497.64

1387.08

1383.29

1845.08

1359.98

1737.97

1800.6801

1554.84

1719.42

1866.84

1785.65



Data: Hannah Loon

esh66-1.fft

¡sh66-10.fft

¡sh66-11.fft

:sh66-12.fft

¡sh66-13.fft

wiiskacaaniS

¡sh66-14.fft

aaoikoSiiS

rsh66-15.fft

wiiskacaaniS

rsh66-16.fft

wiiskacaaniS

¡sh66-17.fft

wiiskacaaniS

¡sh66-18.fft

aanikoSiiS

rsh66-19.fft

aapikoSiiS

¡sh66-2.fft

ruiiskacaaniS

rsh66-20.fft

aapikoSiiSa

¡sh66-21.fft

aapikoSiiSa

S1

¡sh66-22.fft

aaoikoSiiS

S2

rsh66-23.fft

riiskacaaniS

S1

¡sh66-24.fft

aanikoSiiS

Ciminutive

S1

¡sh66-25.fft

aaoikoSiiSa

diminutive

S1

¡sh66-26.fft

aapikoSiiSa

diminutive

SI

¡sh66-27.fft

rviiskacaaniS

diminutive

s2

¡sh66-28.fft

ruiiskacaaniS

diminutive

s1

esh66-29.fft

lviiskacaaniS

diminutive

S1

¡sh66-3.fft

wiiskacaaniSa

diminutive

S2

¡sh66-30.fft

4279.8647

aapikoSiiS

diminutive

s1

¡sh66-31.fft

4222.1016

aaoikoSiiS

diminutive

s1

¡sh66-32.fft

4362.8003

vviiskacaaniS

diminutive

s2

wiiskacaaniS

4241.3516

diminutive

S1

4198.0493

maan'SiiS

4218.75

diminutive

s2

maan'SiiS

4298.9727

diminutive

4257.8101

3437.5

S1

4269.6567

vviiskacaaniS

diminutive

3867.1 899

s1

4427.7939

diminutive

3085.9399

S1

4244.4268

35.88

diminutive

3320.3101

S1

3977.3274

diminutive

3789.0601

38.3

S1

4393.1934

41.32

diminutive

S2

4392.0015

34.32

diminutive

1152.27

3007.8101

S1

3125

35.72

diminutive

4382.395

3046.8799

806.73

SI

43467012

40.81

diminutive

930.34

S1

4309.3774

4531.25

38.09

diminutive

4765.6299

s2

1178.6899

1264.31

839.3

4271.2485

44.34

diminutive

5039.0601

S1

1499.3i

41.25

1557.189S

1241.95

diminutive

4393.853

44U.8311

41.71

diminutive

1317.75

874.8

3125

4284.5919

38.29

diminutive

3007.8101

3437.5

1093.8

4147.4443

1048.f

4414.0601

36.7

1018.6

1560.9i

4224.6788

45.68

1009.66

1490.7e

4648.3242

1478.1895

5781.25

42.56

3476.5601

964.46

4256.8252

44.17

3007.8101
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785.88

1386.1Í

4531.6523

33.36

813.62

1235.4301

1317.4t

4531.6523

39.73

4570.3101

3437.5

1162.6801

1564.66

4060.5579

30

4140.6299

1163.85

.67

30.81

1173.25

1508.1

35

5312.5

965.47

1598.2É

.52

42.93

5312.5

811.49

1817.34

33

1 180.28

3437.5

.12

1330.i

38.35

1324.2

1570.04

35

994.3

.69

857 95

1167.4399

35.69

952.73

34

1311.54

1118.34

.37

1004.69

1528.12

1004.69

956.12

1160.13

1412.17

1346.45

1346.45

1102.73



Data: Hannah Loon

:sh66-33.fft

¡sh66-4.fft

ssh66-44.fft

ssh66-5.tft

esh66-6.fft

aaoakoSiiS

:sh66-7.fft

aapikoSiiS

¡sh66-8.tft

aaoakoSii

gsh66-9.fft

aaoikoSiiS

wiiskacaaniS

S

Affricates

aapikoSiiSa

oc64-1.fft

aapikoSiiSa

ec65-1.fft

aapikoSiiS

ec65-2.tft

ec66-1.fft

S1

ec66-2.fft

ocawaaSimiSa

S1

anGA-î fft

niic'-iSkweeSiS

S2

n'cawaaSimiSak

liminutive

S2

wiiskacaaniS

Ciminutíve

S1

wiiskacaaniSa

Ciminutíve

S1

wiiskaeaaniS

Ciminutive

S2

Jiminutive

S1

Ciminutive

Ciminutive

4310.9536

liminutive

cl

4226.5117

c1

4239.0552

c1

4283.7007

c1

3593

4307.854

3007.8101

c1

4187.9038

3359.3799

.75

c1

4247.7725

3046.8799

4051.6807

3554.6899

41.79

3906.25

3710.9399

38.6

41.65

4333.437

3046.8799

4333.6748

42.37

'1435.21

4221.8711

34.5

1128.1

4469.3599

1290.29

3398.4399

41

4498.6113

45.68

1291.33

1646.14

Á.^â7 ¿.¡ÁA

3593.75

1540.1898

41.91

1108.77

3164.0601

4648.4399

918.21

1550.54

4960.9399

1055.3

1703.39

1310.069S

41.96

1154.73

Á.i92 1F.9.9

42.27

1609.1't

1716.3101

55.4

1485.6899

45.35

1344.9301

1382.25

35.73
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¿.6 qR

1609.63

1629.569S

892.56

870.27

1785.5t

R55 RI

1738.8r

1046.069S

1264.t

1^^) îA
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