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Abstract

In this thesis 1 discuss the phonetic and 1 trical properties of stress 1 Northern East
Cree, a relatively under-documented language, and | offer a preliminary investigation of
their acquis on, based on the lor “tudin.  case study of one NE Cree learnii  child
(aged 2:02 > 4:01). I first demonstrate iat pitch is the primary cue for marking stress in
NE Cree, and argue that the child is able ) use this cue from the very first recording
session. Acoustic analysis of her speech productions suggests that, similar to adult
speakers. the child primarily uses an increase in pitch on stressed syllables. Further, |
show that the child has already acquired :  but one of the relevant metrical parameter
settings for her language at the onset of the udy. This study is theoretically significant in
light of previous claims that children are born with a universal set of default metrical
parameter settings. The current investigation rather supports a ne ral start in the

acquisition of stress.
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3.  Thesis Organization

This thesis is organized as follows. In chapter 2 I review the relevant literature on
Metrical Stress Theory (Hayes 1995) and st ss acquisition, and provide an introduction
to NE Cree as well as to the methodology used to carry out the current study. In chapter 3,
1 describe the phonetics of stress and the metrical structure of NE Cree base  on previous
studies as wi  as my own investigation. In chapter 4 1 build on the metrical alysis of
NE ( e discussed in chapter 3 by providing further detail on extrametricality and 1
discuss the development of metrical structu  in one NE Cree speaking child. Based on
the developmental patterns observed in 2 child's speech productions. in chapter 4 1 also
argue for a neutral start hypothesis. In « apter 5 1 focus on the child's acquisition of the
phonetic cues for stress and compare her phonetic development to patterns observed in
English speaking children. Finally, in ¢ pter 6, I provide concluding remarks and

suggestions for future research.






parsing of the linguistic constituents which regulate stress patterns.
The theory of Metrical Stress, as proposed by Hayes (1995) provides several
metrical parameters which can be used to account for the stress rules of a language. These

parameters are listed below:

(1) Hayes' (1995) metrical parameters

Foot Domain: Bounded/Unbounded

Quantity Sensitive: Yes/No

Degenerate Feet: Yes/No

Headedness: Left ight-headed

Direction of Footi1  Left-to-riy t/Right-to-left
Foot Construction: lterative/Non-iterative
Extrametricality: Yes/No

h.  nd Rule: Right/Left

a
c.
d.
e
f

b
g

=}

In the tfollowing subsections I provide @ rief description of each of these parameters.

Hereafter, all definitions come from Hayes (1995), unless otherwise indicated.

2.1. Foot omain
The parame - for foot domain determ s the maximum size of the domain for stress.
This param r permits either a maxirr y binary (bounded) or maximally unlimited

number of syllables (unbounded).

2.2.  Quantity Sensitivity

Some languages are quantity sensitive. 1is means that the rules relevar  for stress
placement are dependent on syllable v ght. A unit of syllable weight is called a 'mora’.
Universally, a full (non-shwa) vowel is  sraic. This means that a CV sy able is

monomoraic and therefore light. Bimoraic syllables are CVV and. in languages where



codas (tautosyllabic, post-vocalic consonants) are assigned moras, CVC. Languages can
also differ in terms of which coda segments carry weight. Zec (1994) prc Hses a
classificatior  system for how languages as  tn moras. These classes are illustrated

below.

(2)  Zec's (1994) Sonority Scale

obstruents

nasals D
ghides B C

vowels - A

The above classification system repres s the levels at which languages allow classes of
segments to be moraic. Subset A represents .nguages in which only long vowels make a
syllable bimoraic, or heavy. Other languages allow both long vowels and glides in the
coda position to create a heavy syllable (Subset B). Less restrictive languages have
moraic vowels, glides and nasals (Subset C), and some languages allow any coda
consonant to carry syllable weight )  uantity sensitive languages vary in what can
carry syllable weight: however, univer 7 these languages must assign stress to a heavy

syllable.

2.3. Degenerate Fect

Whe zr a language has restrictions on the  inimum size of a foot is another parameter
which is relevant for metrical structure. This parameter determines whether or not the
language allows degenerate feet. Ade,  zrate foot is a “'single light syllable in systems
that respect syllable weight [...] and sit “e syllables in quantity insensitive systems™
(Hayes 1995:86). In some languages degenerate feet are freely allowed. That is not to say

that such languages would _irse a we  as (0)(0)(0)(0)(0). Rather, any sy ble at



remains stray after foot parsing may itself be parsed as a foot. for example: (60)(00)(0).
On the other hand, some of the world's lang ges display either strong or weak
prohibition on degenerate feet. Languages with a strc 1 prohibition on degenerate feet do
not allow degenerate teet in any circur tance: these languages do not| ‘se stray
syllables and do not allow monosyllabic words consisting ot only a light syllable.

Lang ges with a weak prohibitions do not frec 7 allow degenerate feet. ut do allow
them under limited circumstances, for ¢ mple, such languages allow monosyllabic

words to be parsed as a degenerate foot.

2.4. Headedness

In cases wh : languages have bounded feet, maximally made up of two syllables, it is
important to determine which syllable can be stressed. The headedness parameter

deter ines whether a language has right- or left-headed feet. According to Hayes' (1995)
typology, iambic languages, i.e. languages that are right dominant, allow the following
feet: (LL), (LH), (H), and (L) if the language a »ws degenerate feet ('L’ represents a 'light
syllable' and 'H' represents a 'heavy syllable"). Trochaic languages, by contrast, are left
dominant. Two types of trochees have 'n :tested: moraic trochees and syllabic
trochees. Moraic trochees are quantity sensitive and allow the following teet: (H), (LL),
and (L) if the language allows degenerate f t. Syllabic trochees, by contrast, are quantity
insensitive,  d as such allow any disy bic foot, and monosyllabic foot. if the language

allows dege rate feet.






2.8. The End Rule
This parameter determines which end of the domain will have primary stress (Hayes
1995). In the case of iterative foot pars 1, several feet are built, each of which has a
stressable syllable. However, a domain, especially the word, can only bear one primary
stress. The | d Rule determines whether o1 ot it is the rightmost or leftmo  stressable
syllable that  assigned primary stress.

In or rto illustrate the parameters described above. 1 now discuss how they are
used to derive the stress rule in a hypotl  cal languag  Language X, which rounds up all

of the metrical properties relevant for the ¢t ent discussion.

2.9. Metr il Analysis: An [llustra Hn

Lang ge X illustrates the metrical parameters discussed in the previous subsections. This
hypo etical language builds on patterns found across languages but which, to my
knowledge, are not all found t ther in any natural language. This does not imply that
this unattested language presents any theoretically impossible properties: quite the
contrary, its existence is indeed predicted by the theory. The suggestion here is that this
language be ngs to the set of potential languages. a set which is logically larger than the
set of existing languages. 1 introduce an organized set of lexical items from anguage X

below, followed by the list of metrical parameters to be discussed in this excursion.
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(3) Example lexical items from Language X

(4] rit

ao ta.ka

000 hés.ti.ga

000 la.mit.kup

gogao d.va.re.lan

0000 pi.kun.to.fa

O« i bo.te.ra.fi.lat
00go0 1é kin.tap.to.pin
000000 ké.ba.bo.ka.sa.fen

FEE e a0 o

=
N’

Metrical parameter settings for Language X

F t Domain: Bounded

( antity Sensitive: No
Degenerate Feet: Yes
Headedness: Left-hcaded
Direction of Footing: Left-to-ri; t
Foot Construction: erative
Extrametricality: Yes

E | Rule: Left

e

S0E e 6 a0

In the following subsections I discuss how these parameters interact to yield the patterns

exen lifiec »ove for Language X.

2.9.1. Foot Domain
In L: guage X, feet are bounded and maximally binary. This is  sealed through words
with stress «  more than one syllal . L king at (5) »rexample, regardless of whether

the feet are left- or right-headed, there n st be a maximally binary foot.

11




(5) Evidence for binary feet in Langr  ze X

trochaic ~ (Q0)(CO) a.va.re.lan
(90)(g0) pi.kun.to.fa

iambic (0)(00)o a.va.ré.lan
(0)(0g)0 pi.kun.to.fa

2.9.2. Quantity Sensitivity

The data given in (3) point toward a language which is quantity insensitive. Hayes (1995)
explains that in quantity sensitive langtL :es, a heavy syllable must be stressed. A heavy
syllable, as defined by Zec (1994), must mi  mally be a long vowel (Subset A language).
Additionally, quantity sensitive languages may assign syllable weight to  lides (Subset B
language) and nasals (Subset C language). In the Language X data (3), there is no
evidence of heavy vowels or glides and syllables which contain a nasal coda are always
unstressed. As a result of his pattern, L 1guage X is analysed as a quantity insensitive

language.

2.9.3. Degenerate Feet

Language X cannot have strong prohibition on degenerate feet. Evidence against a strong
prohibition comes from the fact that this las  aage allows monosyllabic  >rds. This 1s
illustrated through the monosyllabic st sed word in (3a): rir is monomoraic and thus a
dege ‘rate foot. Assuming Language X has final syllable extrametricality (marked using
angular bra  2ts), discussed further in section 2.9.6, provides further ev znce that this

language freely allows degenerate feet. Examples are given in (6) below.






























Language variation also exists between the coasters and the inlanders within the
community of Chisasibi. Within NE Cree communities, this distinction between coasters
and inlanders is related to social patterning and material culture (MacKenzie 1980: 24).
MacKenzie notes that the coasters were m e involved with exploitation of the seal and
walrus hunt 1d thus travelied to posts more frequently and came into contact with other
linguistic communities more often than the inlanders (MacKenzie 1980: 24). In her thesis,
MacKenzie (1980) acknowleC s that there may be linguistic variation between the
coasters and inlanders in Cree speaking co munities, however, she does not address this
issue further. Linguistic differences are, however, documented by Dyck et i  (2006) who
note screpancies in stress placement between a coastal and inland speaker of NE Cree.

Thus far 1 have introduced the language in question. In the following section, |

provide furt r detail on the language's honemic inventory.

4.1. Phonemic Inventory of NE Cree
Dyck et al. (2006) and Wood (2006) have | vided the first segmental descriptions of NE

Cree. The cc sonant inventory of NE Cree is given below.

(11) NE C :e consonant inventory

p t o« (tfy k. k%

s sh()) h
m n
w y

Obstruent voicing is not contrastive in NE Cree. As a result only the voiceless
counterparts are given above (though | onetically these segments are often voiced).

Wood (2006) also notes that /t[/ often surfaces as [ts] but does not explore whether they

22




are in free variation or in complementary distribution.

Below are the orthographic representations for the vowels of NE Cree. I have
omitted the | onetic transcriptions as t -y vary depending on environment and speaker
pronunciatic ~ This is for the most part evident in the historically short vowels, which

have a range of overlapping pronunciations, for example the short vowels a and / can

surface as [1] or [2] . Furthermore, NE Cree appears to assign syllable weight based on
historical length. Presently the difference bc veen long vowels (marked with a
circumflex) d short vowels is ad ‘erence of vowel quality more so than vowel length
(MacKenzie 1980). Historically long vowels are tense and historically short vowels are
lax. Even though these vowel length ¢ rasts may no longer exist, there is cvidence

indic ing that tense vowels pattern as avy. For example, historically long vowels never
undergo syncope (deletion), while histc :ally short vowels do, in metrically weak

positions.

(12) Orthographic vowel inventory

Heavy Light

fent)
o

i

Many dialects of Cree. including SE C also have the long vowel é. In NE Cree,
however, this vowel has merged with ¢ (MacKenzie 1980:98). . ..is is similar to the
overlapping phonetic representations ¢ the short vowels i and «, discussed above. Since
these two vowels can be pronounced in exactly the same way. it appears that they have, as
well, undergone a merger (Dyck et al. . 06).

Dyck et al. (2006) and Wood (2006) both provide detailed analyses of the metrical

structure of E Cree. Their analyses are presented in the following chapter. In the next







necessary empirical ground to investigate the development of stress cues and metrical
parameter scttings in NE Cree, whose methodology 1 discuss in further« a in the

following section.

5.  Methodology

In order to describe the development of stress in a yo speaker of NE Cree, 1t is
important to have an understanding of 2 target language, for example, what cues for
stress, and metrical parameter settings  rclevant for the adult language. 1 order to
address this, in the following subsections I scribe the methodology used for collecting

and analysing the adult language, and for p Haring and analysing the ¢l d language data.

5.1. Adult Language

The main goal of studying adult NE Cree was to attain a description of the acoustic cues
for stress, and the metrical parameter scttings relevant for this language. This information
would then. 1 turn, provide a foundation fo  research into the acquisition of NE Cree. In
this section 1 discuss the adult participants as well as my approach to collecting their word

productions which I used for metrical . alysis of the NE Cree system.

5.1.1. Participants

The primary adult consultant is Darlene Bearskin (hereafter DB), an inland speaker of NE
Cree. DB was selected because she, like the child participant, is an inland speaker of NE
Cree, thus she provides a definite target tor e child's speech.

The second consultant Luci B¢ sh-Salt (hereafter LBS) is a coastal speaker of

9
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5.1.3. Data Analysis

All the acoustic measurement were ma : using Praat (Boersma and Weenink 2008), a
software program that enables the acoustic analysis of recorded speech segments. Three
meas ements were taken from each vowel: maximum pitch in hertz (Hz), maximum
intensity in decibels (dB) and vowel duration in milliseconds (ms). Vowels followed by
an intervocalic glide were not measured for duration, as it is difficult to determine where
one vowel ¢ Is and the other begins in this context. Both maximum pitch and maximum
intensity values were taken using automatic functions in Praat which output exact
meas cments. The duration measurements were somewhat more impressionistic. Vowels
produce periodic waves in a wave form, . such the vowel measurement was taken from
the initial voicing burst of the vowel, until © : periodic waves ceased. E 1 measurement
was then entered into a spreadsheet alor v h word orthography, transcriptions and
translations. The acoustic analysis of tI e utterances not only provided me with the
acoustic cues for stress, but also conta  1evidence for stress placement. Once the
acoustic analysis was complete, stress placement was 1 :ntified and the cues used to mark
stress were highlighted on each form.

I continued with the metrical analysis of the adult language. Taking stress
placc  ent. vowel syncope. and previous metrical descriptions of NE Cree stress into
account, I determined which parameter sett gs were in place. This is discussed further in

Chapter 3.

5.2. Child Language

The description of NE Cree stress whi I arrived at from studying the adi  language

provides a target for the child language. Th by looking at the child language over time



compared to the target or adult NE Cree. developmental patterns could be observed. The
developmental data used for my rescarch come from the CCLAS project, thus the

methodology is tailored for the kind of study prescented in this thesis.

§.2.1. Pa cipant

The Chisasibi Child Language Acquisition udy provides the child language data used in
the current study. Six children are participating in the study. They arc separated into two
groups: the children in Cohort A arc age 12 to 48 months: the children  Cohort B are
aged 36 to 72 months. As discussed in section 3.2 it appears that stress is acquired
relatively early. As a result, the current study focuses on the younger cohort. More
specifically, I conducted a case study on one young female speaker of Cree: Al (cohort A,
speaker number 1), an inland speaker of NE Cree. At the beginning of the study Al was
1.9 and, in the final video 4:3.

I have chosen 5 video recor  ngs frc 1 the CCLAS corpus. based on  1e number of
utterances, and timing of the videotapii  The first two videos taken from very early
recordings.  the first year of filming (35 2:02.02 and 2:08.28), and the second two
videos are taken from the second year ¢ filming (ages 3:04.09 and 3:06.23). The fifth
and final vic » was taped during year three of the study (age 4:01.30). Thesc five vidcos,
as a result, provide data that enable an . proximation of how the stress cues and metrical

parameter settings developed over time in Al's speech.

5.2.2. Data Preparation
The methods for the CCLAS project had already been applied to the child data. Using

Phon (Rose  al. 2006; 2007). the videos were segmented such that all linguistic









Whenever there was a discrepancy betv 10 e target and actual stress placement, the
form was highlighted such that the errors in Al's speech could easily be identified and
counted. The patterns found in Al's speech reflect her acquisition of the metrical
parameter settings of the ambient language, which is discussed in chapter 4. Before |
tackle this issue, I first address the metrical structure of the adult language, in the next

chapter.
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Chapter 3 — Stress in North East ree

1. Introduction

In order to better understand how a child's stress system develops. it is important to first
establish the functioning of the adult system. In section 2 of this chapter I outline previous
literature describing stress and metrical structure in Algonquian languages. Extending on
this research, in section 3, [ discuss the acoustic cues for stress in NE Cree. and the
metrical structure of this language as it is described in previous studies. Building on the
findings from the past literature wi  those from my own empirical work, I then propose a

metrical analysis of the NE Cree stress system.

2.  Stress in Algonquian

2.1. The Phonetics of Stress in Algonqi n

There is rel:  vely little literature descr ing the acoustic cues for stress in Algonquian
languages. Thus far, the acoustic corre  es for stress have only been described for Ojibwa
(Swierzbin 1993; Valentine 1996), Naskapi scott 2000) and Blackfoot (van der Mark
2002). In each of these studies pitch is considered to be the most important cue. For

exan e, van der Mark (2002) con . e  adetailed acoustic analysis of Blackfoot and
found that pitch was the most highly co :lated cue for stress. However, she found that
intensity was also correlated with mark g stress, but 1y a lesser degree. As Ladefoged
(2005) points out, there is a physiological relationship between pitch and intensity.

Accc ling to Ladefoged. a higher pitch can be roduced in one of two ways: through
greater force in the respiratory muscles (resulting in a larger puff of air) or through greater
tension in the vocal folds. The former o ults in a syllable with a higher intensity.

Thus, in languages where pitch is the main marker of stress. intensity is also likely to play
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The similari s in Unami and Munsce Delaware, Malacite-Passamaquoddy, Eastern
Ojibwa, Menomini, Potawatomi and SE Cr  suggest that NE Cree will also have
boun d fect. quantity sensitivity, right ecaded fect. left-to-right footing, an extrametrical

constituent, and End Rule Right.

3.  Stress in Northern East Cree

Two scrip ns of the stress system of NE Cree have thus far been proposed in the
literature by Wood (2006) and Dyck et al. (2006). While the former is based on
impressionistic transcriptions only, the itter incorporates preliminary data based on
acoustic analysis. This study thus prov . a basic description of the phonetic realization
of stress in this language. In section 3.1, outline the acoustic properties in NE Cree
based on both Dyck et al. (2006) and my own acoustic investigation. In section 3.2, |
describe the metrical structure of NE C | based Dyck et al.'s (2006) analysis, and
outline how Wood's (2006) analysis differs. The discussion of cach of these studics
together provides a foundation for my own metrical description, proposed in section 4,

which coml 1es aspects from both Dyck et al.'s (2006) and Wood's (2006) analyses.

3.1.  Phoi1 tics of Stress in NE Cree

In their investigation of the metrical structure of NE Cree, Dyck et al. (2006) discovered
forms in wi h stress placement appe  :d to be irregular. As a result, they conducted
acoustic analysis, measuring the pitch, inte ity and duration of the vowels in forms with
irregular stress patterns. Based on  2se acoustic measurements, Dyck et al. (2006) found
pitch to be the most highly correla 1 cue for stress. and found intensity to be corrclated

as well, but Halesser degree. These results are similar to those of van der Mark (2002)
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for Blackfoot.

In my research, I also conducted an acoustic analysis firstly to describe the
acoustic cues for stress in NE Cree based on a larger data set, but also to ensure accurate
transcriptions of stress. I measured maximum pitch, maximum intensity and vowel
duration for every syllable in 97 word forms from DB, an inland speaker of NE Cree. and
107 word forms from LBS, a coastal speaker of NE Crec.

The acoustic measurements tak  from the 97 forms from DB yiclded the results

shown in (2).

(2)  Speaker DB: Phonetic cues for stress (out of 97 spoken forms)

a. P chonly: 21 forms (21.6 %)

b. I :nsity only: 10 forms (10.3%)

¢. Duration only: 0 forms (0 %)

d. P ‘hand intensity: 62 forms (63 %)

e. Vowel devoicing: 4 forms (4.1%)
The measurements taken from DB's forms  ow that pitch and intensity most often
correlate to  ark stress, but that pitch is overall a stronger predictor for stress placement.
There is a higher pitch peak on 85.5 percent of stressed vowels, while there ts an intensity
peak on stressed vowels 74.2 percent of ¢ time. These results are in line with the likely
interplay between pitch and intensity noted above from Ladefoged (2005). Vowel
devoicing. v ch leaves the stressed vowel as the only phonetically-realized (thus.
acoustically measurable for pitch and intensity) vowel in the word, accounts for the
remaining 4.1 percent of the data.

Duri onis not a strong  arker of s :ss in DB's speech. It never marks stress on

its own, but 1 18 (18.6 percent) of the rms, it does accompany a higher p :h. a higher

intensity, o1 oth. Of these 18 forms, 13 come from historically long vowels, therefore the



increased duration of these vowels may be an artifact of historical remnants, although this
behaviour ¢ not be generalized over the data set.
Similar results are found in the 107 words from a second consultant: BS. a

coastal speaker of NE Cree.

(3) Spe: LBS: Phonetic cues for stress

Pitch only: 20 forms (18.7%)
Intensity only: 2 forms (1.9%)
Duration only: 0 forms

Pitch and intensity: 85 forms 79.4%)

/oo

Similar to what was observed in DB's forms, most frequently, pitch and intensity mark
stress together in LBS's speech. However, s ce intensity alone only marks stress on two
forms, pitch is a much better predictor of st s placement. LBS's use of pitt  to mark
stress is more consistent than that of DB. L 3 uses a pitch increase on 98.1% of the
forms, whereas DB only does so only on 85.5% of the forms.

Based on the acoustic analysis com) ted on two speakers of NE Cree, I conclude
that most fr. uently pitch and intensity are used together to mark stress  this language,
with pitch used as a sole marker of stress more often than intensity. This suggests that
pitch is a better predictor for stress in s 1 zuage, and that the use of intensity may
originate frc 1 a physiological effect of producing higher pitch. Indeed, sed on
Ladefoged's (2005) claim about the relationship between pitch and intensity discussed
above, it is conceivable that both NE Cree  :akers use greater respiratory strength. as
opposed to tension in the vocal folds, wher roducing higher pitch. Aerodynamic analysis
would however be required to conclusively support t s claim. Such a tc ic, which

extends beyond the scope of this thesis, is left for future research.
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In addition to the determination  at pitch is the relevant cue for marking stress in
NE Cree, | also found no evidence of secondary stress in this language. This finding is

consistent with Wood (2006) who also faile  to detect evidence for sccondary stress.

3.1.1. Vowel Devoicing and Deletioc in NE Cree

Pitch and intensity are the phonetic cues used to mark stress in NE Cree, however, vowel
devoicing and syncope (or deletion) are processes which often mark short vowels in
metrically weak positions.® These processes often yield an asymmetry between the
number of syllables in the orthographic rep  sentation and the phonetic form of the word.
Another outcome of vowel (and, thus, syllable) deletion is the question of whether these
vowels (syllables) are underlyingly present. Howe' - given that vowel devoicing and
syncope are often optional, in prior metric — analyses of Northern East Cree, and in my
own analysis., syncopated vowels are as  med to be 1 derlyingly present.

Further research into the presence of underlying vowels (with regard to deletion or
syncope) should be veritied through an independent study on the rate of deletion  weak
vowe in NE Cree. ldeally, such a study would compare adult NE Cree with child-

directed speech to better character @ - shape of the input the child is exposed to.

3.2. Metrical Structure of NE Cree

As previously mentioned, two analyses of t : metrical properties of NE Cree have been
proposed in e literature: Dyck et al. (2006) and Wood (2006). I outline Dyck et al.'s
(2006) analysis, in section 3.2.1, and then, based on this description, discuss how Wood's

(2006) analysis differs, in section 3.2.2.

5 See recent work by Dyck, Brittain, MacKenzie and Rose (2008) tor a detailed discussion of the
environments yielding vowel syncope.
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3.2.1. Dy etal.'s (2006) analysis
Based on Hayes' (1995) Metrical Stress Theory, Dyck et al. (2006) provide = following

metrical parameter settings to account for stress placement in NE Cree.

(4)  Metrical parameters for NE Cree (Dyck et al. 2006)

a. Foot Domain: Bounded
b. Quantity Sensitive: Yes
c. Degenerate Feet: No
d. Headedness: Right-headed
e. Direction of Footing: Right-to-left
f.  Extrametricality: Yes
g.  End Rule: Right
Each parameter is described in more detail  the following subsections.

3.2.1.1. Foot Domain

NE Cree has a bounded, maximally binary foot. An unbounded analysis can be ruled out

by examples such as the one in (5) (the stressed syllable is underlined).

(5) Evidence for a bounded foot dor  n (example om Dyck et al. 2006:5)

pi.c’ wiyin  cloth
[n the above example, stress occurs on antepenultimate syllable. Assuming syllable
extrametricality (to be discussed in 3.2 2) this word would have stress on the initial

syllable if NE Cree had left-headed unbounded feet. or on the penultim : syllable it NE

Cree had ri; t-headed unbounded feet 'yck et al. 2006:5).
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3.2.1.2. Quantity Sensitivity

NE Cree is quantity scnsitive: however, codas are not moraic. In this dialect, historically
long vowels are heavy, while historically short vowels are light. Historically long * wels
are marked with a circumflex in standard Cree orthography. which is used in the data
descriptions roughout this thesis. Evidence for this weight distinction comes from the
fact that historically long vowels never undergo syncope. while historici y short vowels
do in metrically weak positions. Further evidence for quantity sensitivity comes from the
fact that NE 'rec assigns stress to the | wltimate syllable if it is heavy; otherwise the

antepenultimate heavy syllable is stressc  This is illustrated below in (6).

(6) Evidence for quantity-sensitivity (exam| s from Dyck et al. 2006:4)

4. Lti.nim hold like s
b. m iwin bed

¢.  wi.pu.shuch rabbits

d. a.wai.shish child

3.2.1.3. I adedness

Dyck et al. (2006) note that many Algon 1ian languages have been described as iambic. a
fact that suggests that Proto-Algonquian was also iambic. The stress system of NE Cree
also appears to conform to this parame . Assuming an extrametrical syllable, to be
discussed later in this section, most data co cted from NE Cree can be analysed as

iambic, as illustrated by the examples below.

(7)  Evidence for right-headed feet (examples from Dyck et al. 2006: 9)

a. a.sini (LL)<H> stone
b. a.ni.ku.chash L(LL)<H>  squirrel

The above examples provide evidence for a right-headed foot form, as the right syllable
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in a (LL) foot is stressed. There are, however. some words for which Dyck et al. (2006)
posit syllabic trochees’. Given a word with a scries of light syllables. wi  an
extrametrical syllable, stress should fall on 2 penultimate syllable. However, in some

cases such words have antepenultimate stress, such as those listed in (8).

(8) Evide e for exceptional syllabic troi ees (examples from Dyck ct al. 2006:10)

—*~.chi.shin (LL)<L> shoe
b. ku.shan (LL)<H> Jeast

&

To justify this analysis, Dyck et al. (2006) cite MacKenzic (1980). MacKenzic (1980)
explains that the dialect of Cree spoken in Chisasibi is undergoing a stress shift in order to
avoid homophony. The stress shift causes a word that is otherwisc identical to another to
have a diffe  at stress pattern. In (9) below. the word for 'nine’ and the word for 'there’s
one « ject sitting over there' are orthographically the same. However, the latter has the
predicted pc ultimate stress, while the  rr - displays the exceptional antepenultimate

stress.

(9)  Example of stress shift to avoid homophony (examples from Dyck et al. 2006:11)

a.  pa.yi.kush.taw (H)" )<H> nine
b. pa.yi.kush.taw (HYLL)<H> there's one object sitting over there

3.2.14. [ :enerate Feet
Dyck et al. (2006) propose that there are no degencrate feet in NE Cree. There are,
however. cases where degenerate feet can occur, namely in all occurrences of words

composed « a single, light syllable. This is illustrated in (10).

6 1t should be noted that in their latest work Dyck et al. (2008) have revised their analysis. In this work,
they propose that NE Cree has tinal foot extrametricality instead of tinal syllable extrametricality and
exception rochaic feet.
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(10) Exam] :sof degenerate feet (exe  ples from Dyck et al. 2006:5)
a. 1t (L) firewood
(L) soon
3.2.1.5. Direction of Footing
Hayes (1995) claims that iambic languages are universally built from left to right.
Cont dicting this claim, Dyck et al. (2006.  ate that footing is right-to-left in NE Cree.
as represented in the examy s provided above. They however do not discuss this

theoretical issue.

3.2.1.6. Extrametricality
The final sy ble in NE Cree is extram ical. Since extrametricality is non-cxhaustive
(Hayes 1995:48), it is blocked in monosyllabic words. as it would render the word

unstressable. In such cases degenerate  : are allowed, as discussed in section 3.2.1.4.

3.2.1.7. E 1Rule
Based on the data presented in this section, there is evidence that End R 2 right assigns
main stress in NE Cree. This is made evide by the fact that stress occurs closer to the

right edge than to the left edge in multis: ic words, as shown below.

(I1) Evidence for End Rule right (e¢x:  ples from Dyck et al. 2006:9)

a. i.chi.si.kin gun, rifle
b. pa.chi.mu.win story

The metrici parameters discussed in the section are use to derive stress for the word

meaning 'st y'. The metrical parameters described thus far derive the correct stress
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according to cither analysis is merely predicted from e other parameter settings

proposed. both of which allow for degener:  feet.

4.  Fur erlInvestigation into NE Cree tress

In the previc s section, | outlined the metrical analyses of NE Cree based on Dyck et al.
(2006). Most parameter scttings proposed by Dyck et al. (2006) have been supported
through their data, however, there are some areas which may not be theor.  cally sound.
These issues revolve around the treatment ¢ direction of footing and foot hcadedness.

Firstly, Hayes (1995) claims that all iambic languages build feet from left-to-right.
This issue is not addressed by Dyck et al. (2006). It NE Cree does in fact build feet from
right to left, it 1s important to provide evide e to support this claim.

Sccondly, Dyck et al. (2006) posit a syllabic trochee in exceptional forms with
antepenultn  te stress which, based on rameters, should display per  timate stress.
Wood (2006) explains these exceptional cxamples through positing extrametrical {eet.
Since, in his analysis, fect are built from left to right, it is difficult to predict whether an
extrametrical foot will also account for the exceptional cases in Dyck et al.'s analysis.

Both of these issues are addres  in the current analysis of NE Cree. The metrical
parameter settings proposed by Dyck et al. =106), s wn below in (14) arc also the
four tion for my own analysis. and accot  for stress placement in most of the data. The
unexceptior  data are outlined with fu er description in 4.1. There are however,

prin¢ Hled exceptions, which are accounted for in 4.2.
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(14) Metrical parameters for NE Cree (current analysis)

F t Domain: Bounded; Maxinm ly Binary
( ntity Sensitive: Yes
Degenerate Feet: No
eadedness: Right-hcaded
irection of Footit  Right-to-left
E rametricality: Yes, the final syllable is extrametrical’
End Rule: Right

0o o6 o

as

The data used to support the above parameter scttings come from my analysis of the data
produced by consultant DB. Dyck et al. (2006) noted some difference between coastal
and inland speakers of NE Cree. Since e acquisition data in the next chapter come from
a inland speaking child, DB's stress system is expected to provide a more representative

version of the target system.

4.1. Unexceptional Data

4.1.1. Disyllabic Words

The disyllal : words in the data do not  rovide much information with recgards to the
metrical parameters used to derive stress. They do. however, illustrate v 2re
extrametricality is blocked, and where it is  lowed. In words where a fi | extrametrical

syllable would leave behind a light syllable, extrametricality is blocked, as shown in (15).

7 Although | propose an extrametrical syllable in the analysis, it should be noted that extrametricality is
lexically determined. As discussed later in this chapter. a selection of words have foot extrametricality.
Furthermore. another subset of words have no extrametricality. There are no words with final stress in
the current corpus, however, they will be discus 1 in chapter 4 in light of the child corpus.
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(15) Extramctricality is blocked: (LH) anc  _L) words

irthography IPA Translation
a. asam dsem snow shoe
b. ishiu prfo hynx
c. ushtim kiJ'dam sthe fears it

In these exa  ples, the initial syllable is light and thus requires the presence of a second
syllable to build a well-formed (non-di _ ‘nerate) foot. These data also suggest that NE
Cree disallows degencrate feet.

In cases where a final extrametric  syllable leaves behind a heavy syllable (i.e. in
NE ( e a syllable with a long vowel. or an off-glide). extrametricality is allowed as one
heavy syllal : constitutes a well-forme  Hot. Examples are shown below (<S> represents

a fini extra etrical syllable).

(16) Extrametricality allowed: (H)<S> words

Orthography [PA Translation
payikw ‘bajik™ one
yuskaw 'yuskaw soft

c. kanchi kaent|i sweater
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4.1.2. Trisyllabic Words

The examples below provide evidence for the metrici  parameters posited in the current
analysis. The final syllable is never stressed and may be devoiced or deleted, and the
penult consistently receives stress, indicating that feet are right headed.

(17) Headedness: (LL)<S> words

Orthography [PA Translation
a. achihkush rdzok_f star
b. akuchin a'gudzmn it (anim) is hanging up
C. akunim agunam s/he holds onto it
d. akutin e'kudin it is stuck to something
. asini d'soni stone
f. atimuch e'dom_tf dogs
g. atipis _tup_s snow shoe netting
h. ayikich ijekat| frogs
i. ishkutiu i]'kudaw fire
j- ispikun I'spagoun laste
k. ittkun _tigun there is
I. muskumi miskumi ice
m. pishiwich p_fownt[ [ynxes
n. uchiméu v'dzimaw boss
0. utindw udntaw sthe takes him/her/it (anim.)
p.  utinim ofdnom s/he takes it
q. utinim urdnom host
T, chishtuhkin  tf1['to"km door
These are a2 examples of words in whic +visible Hrtion of the word i1s made up of

8 The underscore () represents a deleted vowel. Vowel deletion optionally oceurs on light vowels in
metrically weak positions. For further resc  'h vowel deletion see Dyck et al. (2008).
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light syllables, and therefore syllable weight is not a factor. The following ecxamples in
(18) have stressed, heavy penults. Stress is also predicted for these forms under an lambic

foot analysis.

(18) Heavy enults: (HY(H)<S>or(L <S>

Orthography [PA Translation
a. kahkachiu  kae"kaedso raven
b.  napashish ~ nabwe[_" hoy
C. hkwashish  15'g2]1] girl

As illustrated above. in NE Cree. if the penult is a historically long vowel, it is stressed.
However, if the penult is light and the antepenultimate syllable 1s heavy, the

antepenultii  te syllable will receive main stress. This is illustrated below in (19). Thesce
exan les provide evidence for quantity sensitivity: the language prevents the building of
(HL) 1ambs. 1 such cases, stress occurs on the heavy antepenult, and the light penult 1s
left unfooted, which yields a "' L<S> metrical structure for these words. As opposed to

this, if NE Cree were quantity inse itive, stress would fall on the penultimate syllable.
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(19) Quant

Orthography
a. amihkwan
b. ashimwakw
C. atisim

d. michiwahp

e. muhkuman
f. nipisi

Q. natindu

h. payiku

1. wipushuch
j- wipuyan
k. itinau

l. itinim

m. maskiniu

n. mushkami

0. payikun

4.1.3.

/ Sensitivity:

(H)L<S>

IPA
‘'em_"kon
‘& [1mc
‘®t_som
‘midzuwap
'mu"kumi
nip_si
nud_ntaw
'paj_go
‘wap_sotf
‘wabujen
171naw
?enom
'maskino
'mufgimi

'baj_gon

Four Syllable Words

Translation
spoon
red-throated loon
s/he dves it

tent

ice

willow

to catch/take someone
One person
rabbits

blanket

how he holds it
hold it like so
road

broth

one thing

Thus far, from the disyllabic and trisyllabic data, I have proposed that M Cree is a

quantity sensitive iambic lar

1age that |

s an extrametrical syllable, and does not allow

degenerate fect. The word forms made up ¢ four syllables provide further insight into

this language's metrical structure, as they illustrate the direction of footing as well as the

End Rule.

As ¢ cussed earlier in this section, Dyck et al. (2006) posit right-to

ft footing

without explicitly discussing evidence for this direction of footing. In ({ ) below, each

word is made up of a series of light syllables, and in each of these forms the penult
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receives main stress. If feet were built from ft to right, stress should fall on the

antepenultimate syllable.

(20) Direction of footing: L(LL)<S>

irthography IPA Translation
anikuchash aenr'gudzel| squirrel
b.  amishkushish amyf'gof_" beaver kit
c. hpisikin up_'si n baking powder
d.  nituhkuyin nt"kujm « ctor
€. shpishimun epr/amon mattress
f. mishtikuwit mifal ywat wooden box/trunk
. nichihtimin nts_'t 1n [ am lazy

This alysis is thus compatible with tt of Dyck et al. (2006), with the addition that it
provides ex] cit evidence for the directionality of foot parsing. In this respect, it
contradicts both Wood (2006) and Hayes' (1995) about the universality of left-to-right
parsing in 1: 1bic systems.

Four syllable words also provic znough information to determine the End Rule of

the language—whether the language s :sses tl  rightmost or leftmost stressable syllable.
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(22) Other four syllable words: (LH)L<S>and L(LH)<S>

rthography IPA Translation
a. ishkwashishich if'gwal_i"t[ girls
b. utamihau ude'm_a" hit him/her/it (anim)
c.  utdmihu udaem_?o hit it
d.  piyashikin bi'jafogin duffle sock
e. uchimashish adzrmee[1f SUPCrVISOr

4.1.4. Five and Six Syllable Words
There are few five and six syllable wor  in the data set investigated. The stress for each
of the forms elow in (23) is also predicted by e metrical parameter settings outlined at

the beginning of section 4.

(23) Unexceptional five and six syllable words

Orthography IPA Foot structure  Translation
a. tawahikinich dawahi'gin_t[ (HY(HYLL)<S> drums
b. tipAchimuwin drbadza'mox (LHYLL)<S>  story
anikuchashishich @mgudze] tf (LLXL )L<S> squirrels
d. uchimihtiwau odzim_"tuwaw  (LL)(I =~ <S> A tree stump that has
been chewed by a
beaver.

4.2. Exceptional Data

The metrical parameter settings outlinc ~ in the section account for 75/97 (77%) of the
forms from the consultant DB. There a 22 forms which cannot be accounted for with
the metrical parameters proposed. In Section 3.2, I discussed how Dyck et al. (2006) and

Woc  (2006) accounted for the exceptional data found in their respective analyses. In
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order account for exceptional data, Dyck et al. (2006) propose that NE Cree forms
syllabic trochees in exceptional cases. v le Wood (2006) proposes that examples, such

as those given below, are the result of final foot extrametricality.

(24) Examj s of syllabic trochees (exam| s from Dyck et al. 2006:10)

Dyck et al.'s analysis ~ Wood's analysis
a. mis.chi.shin (LL)<L> <LL> 'shoe’

b. mikushin (LL)<H> (L)<LH> 'feast’

Based on the 22 exceptional cases found in my data, 16 can be accounted for with
Dyck et al.'s (2006) analysis. However, a modified version of Wood's (2 )6) analysis
accounts for a larger percentage of the ita. Assuming that footing is right-to-left, as
opposed to Wood's (2006) left-to-right footing, introducing an extrametrical foot accounts
for 18 of these exceptional cases. The foot parsing | propose for most of the exceptional

forms is given below.



(25) Exceptional extrametrical foot

Orthography IPA Foot structure ~ Translation

apishish ep_[i] <LL> little
b. ituhim '1t_ham <LL> s’he points at it
¢. mischisin ‘mist_sin <LL> shoe
d. uhptham 'uhp_"am <LL> s/he lifts it with an

instrument
e. mihkushéan 'mo"k_[aen )<LL> Jood caten at a feast
f.  pichiwiyan prdzo_jen L)<LH> cloth
g. pis 1whkan ‘prsumgkaen L<LH> clock
h. puihtinikin ‘pultinagin L<LL> thimble
i.  kis cnichish  K_['gmoadzif J<LL> rock ptarmigan
j.  ukuhtushkui  2'got_Jguj <LH> his/her throat
k. nipichistikw  nrbitj_st <LL> floor
I.  nituchikin an'dodzagin <LL> thermometer
m. kishkiwinich  kif'guwon_t[  (LL)<LL> clouds
n. mishkumishi mif'gom_|[g (LL)<LH> mountain dash
o. uchipichichau u[api_tfaw (HXI " <LH>  s/he pulls on mooschide
p. ushihtimuwau o _''mua L(LL)<LH> s/he makes it for him/her
q. tahtipuwinis teet’buwoan_ (HYXLL)<LL>  haby chair
r.  chiniskumitin  t/im'skomadn L(LL)<LL> thank vou
The Hove data complicate the earlier proposed degencrate foot | ater. In 4.1,

I proposed that degenerate feet are not  lowed. Recall that evidence came from disyllabic

words in which extrametricality was block . In such cases, a degenerate ot was not

pern ted. Here in (25a-d), however, the only visible part ot the word is a light syllable—

a degenerate foot.




This phenomenon relates to Hayes'  995) discussion of degencrate feet. He states
that there arc two types prohibition on dege rate feet: strong prohibition and weak
prohibition (Hayes 1995:87). A language w 1 a strong prohibition will not have
monosyllabic words made of a light syllable, whereas a language with a weak prohibition
will display such words. In section 2 | found that monosyllabic words made of one light
syllable do« st in NE Cree. This reveals t| : NE Cree 1s a language wi  a weak
prohibition on degenerate feet. 1t allows degenerate feet in some cases, the vast majority
of them hav g an additional property (an extrametrical foot) accounting for their
behaviours.

The  :t that there are sometim¢  degenerate feet 1s not limited to the forms with
extrametric:  feet given in (25). This a  arises with some of the disyllabic words in the
data set. Earlier in this section, | proposed 1 it extrametricality is blocked in disyllabic
words where the visible part of the word would be a degenerate foot. This is true in some

cases, however there are three examy s in  1ich degenerate feet are permitted.

(26) Exceptional degenerate feet

Orthography [PA Foi structure Translation
a. atim ‘edam (L)<S> dog
b. pichiu ‘bitso: (L)<S> um
. ayikw ijIk® (L)<S> frog

Hayes (1995) claims that languages th: do not allow degenerate feet often deal with them

in an ad hoc fashion. In this respect, NE Cree  pears to revoke extram ical material to









5. Conclusion

In this chapter, | have provided empirical evidence fe  the acoustic cues which mark
stress in NE Cree. Additionally, 1 have disc  sed the  trical parameter settings which
determine stress placement in this language. claim that the metrical parameter settings
outlined in section 4 provide the best analysis of this language in terms of e predictions
it makes, despite some exceptional cases, the vast me  rity of which behave together as
one general exception. Now that I have established the acoustic and metrical propertics of
adult NE Cree, I can proceed to discuss the acquisition in the case study detailed in the

next chapter.






Her gencral accuracy in stress productic  evolves from 66.7% in the first recording to
87.9% in the final recording, approximately two ycars later. There is however a notable
drop in performance at age 3:04.09, wl e the child displays only a 57.3% accuracy rate,
down from 77.4% at 2;08.28. Intercstingly, this drop in performance co-occurs with a
sharp increase in her Mcan Length ot Utterance (MLU). The MLU was ¢i :ulated by
enumerating the number of words Al produced in each utterance of the recorded session,
and 1 :n calculating the mean number of words per utterance for every session. A word in
this case is defined as an independent form in the orthography. Since NE Cree is
polysynthetic, an increase of .66 of a word  taken as a more significant increase than it

would be in a language such as English. Al's MLU for each session are given in (2).
Rl fend & &

(2)  Al's Mean Length of Utterance (MLU)

Age Mean Length of Utterance
2:02.02 1.3

2:08.28 1.31

3:0 09 1.78

3:06.23 1.81

4:01.30 l

As the table in (2) highlights, there is a relatively large increase in Al's MLU at age
3:04.09. While more research would be ne  :d to characterize the exact nature of Al's
increased productivity at that age,” it is possible that the additional processing involved in
producing longer utterances hasp:  a /h de  her ability to cope w 1 stress

information at that moment. This issue, which lies beyond the scope of this iesis, 1s set

9 The sharp increase in Al's MLU at age 3:04.09 could be attributed to factors such  additional
vocabulary or betler handling of the morphosyr of the language.
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aside as a topic for future research.
The accuracy of Al's stress placement is also dependent on stress position within
the word. ie following subsections I scuss Al's accuracy with final, penultimate and

antepenultimate stress respectively.

2.1. The Development of Wor( ‘it Stress

One of the most striking observations to be made about Al's stress productions is that she
almost consistently produces correct st s when it is on the final syllable in the target.
Although the analysis of the metrical structure of NE  ree given in the | :vious chapter
posits the final syllable as extrametrical, some examples with exceptional final stress were
also found in the child corpus. As: v in 3), only one example of incorrect placement
of final stress is attested in the entire Al co 1, and this one example is from a relatively

early stage in her development.

(3) Percentage of accuracy in words ith final stress

Age Attempts Errc Target-like stress
2:02.02 14 1 92.9%
2:08.28 47 0 100%
3:04.09 14 0 100%
3;06.23 16 0 100%
4.01.30 32 0 100%

Examples of target-like final stress in A s speech are provided in (4).
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(4)  Al's correct production of final stress at age 2;02.2 and 2;08.28

Orthography Translation Targe 1P IPA Actual Metrical Stn ure Age

chipiha close it toba dba L(LL) 2:02.2
ihtaya s/he is there da‘jo da'na (LH)(H) 2:02.2
chakwan someone who... 19gAn da'no (HY(H) 2:02.2
tapi o do'bae bo (H)(H) 2:08.28
pichihtin it falls down bits'tin 'dzun L(LL) 2:08.28

Base on her excellent performance with such forms across all sessions, | infer that Al

has acquired word final stress at an early age.

2.2. The Development ¢ Penultim e! -ess

Although the statistics presented in (3)  ngly support the view that Al has acquired
word final stress early on. her attempts at f. s with penultimate stress indicate that these
latter forms present a greater learning « lenge. As shown in (5) below, Al's overall

accuracy with penultimate stress i¢  :neral  much lower.

(5) Percentage of accuracy in words with penultimate stress

Age Attempts Errors Target-like stress
2:02.02 24 9 62.5%

2;08.28 35 14 60%

3;04.09 41 19 53.7%

3:06.23 33 11 66.7%

4 1.30 39 84.6%



At age 2:02.02 Al accurately produces penultimate stress at a rate of only 62.5%. By age
4:01.30, this rate increases to 84.6% . This increase in - curacy suggests that A1 has only
progressively, but not quite completely. :¢ red penultimate stress over this relatively
long period of time (over 2 years). Examples of target-like penultimate stress production

from ages 2:02.02 and 2:08 773 are provided in (6).

(6) Al's correct production of penultimate stress at age 2;02.2 and 2;28.8
Orthography Target Target [F IPA Ai 1al Translation  Age
Structure
ki kam (H)<H>  ‘'gokum 'gAgo grandma 2:02.2
m ihkw: in (LH)<L> mn_'gagm _ _'dodu cup 2:02.2
raatih (H)(H)<L> monat_" wrnet_" over there 2:08.28
akush (H)<L> ‘agos ‘eda it's all right 2:08.28

Furthermore. when Al's realization of target penultimate stress is incorrect she most
frequently s  fts stress rightward to the  nal syllable. The number of erroncous

penultimate stresses shifted to the final syllable are given below in (7).

(7)  The percentage of penultimate s ss shifted to the final syllable

Age Attempts Errors S edto final stress % final stress st t
2:02.2 24 9 9 100%
2:08.28 35 14 14 100%
3:04.09 41 19 17 89.5%
3:06.23 33 11 10 90.1%
4; 30 39 6 6 100%
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Examples of words where Al shifts penulti ate stress to the final syllable are provided

below.

(8) Examples of penultimate stress shifted to the final syllable

Orthography  Target Target Actual [PA Translation  Age
Structure [PA St :ture  Actual
iyawau (LH)<H>  _jawo (LHYH) _ro7o have it 2:02.2
chichu TU<H> 'dzodzo (H)Y(H) do'dzo hreast feed 2,022/
2:08.28
nata (H)<H> 'nada (HYH) dep'té over there 2:02.2/
2:08.28
kahkim (H)<H> ‘gukum (Hy™" gugo grandma 2:02.2
pipish (H)<H>  'bibiJ (HyH)  bibi| lille baby — 2:08.28
chihti (H)<H> ‘dzido (Hy"" dzijo it works 2:08.28
kiki (H)<H> 'gigi (HyH) 9191 it hurts 2:08.28
mimiu (H)<H> 'mimja (HyH)  mimi sleep 2:08.28

Three counter-examples are however attested in which stress is shifted leftward. to the

antepenultimate positions. These forms are  sted in (9).

(9)  Target penultimate stress not realized on the penultimate or final syll: le.

Orthography IPATa :t IF Actual Translation Age

mauyay majejo 'n oe_ This one belongs to 3:04.09
nikimtiu negomdaw  ‘ne_d v Let's sing! 3.04.09
aihkuna ajkonaw 'm onaw bread 3:06.23

These words arc exceptional. There is  owever nothing in the overall shape of their target
or actual forms that can possibly help«  laining their exceptionality. The »w trequency

of these words should nonethe s not tract us away from the clear error pattern
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illustrated in (7) and (8) above.

2.3. The! ‘:velopment of Antepenu m e Stress
In the following subsection, I examine Al's use of antepenultimate stress. The numbers
presented in (10) highlight that Al's accuracy with antepenultimate stress is initially very

low but generally improves over time.

(10) Percentage of accuracy in words with antepenultimate stress

Age Attempts Nun  ‘errors Y% target-like stress
2:02.02 7 6 14.3%

2:08.28 12 6 50%

3:04.09 16 12 25%

3:06.23 32 5 84.4%

4:01.30 12 3 75%

Initi; y, at age 2:02.02 A only produces | of ., such stress patterns cor  :tly. In the two
final sessions, she attains target anteper 1 ate stress in the majority of the forms.

In the above table there also appears to be a sharp increase in pe  rmance at age
2:08.28 which drops again at age 3:04. . This fluctuation can be attributed » two
factors. Firstly, the increase in accuracy at age 2:08.28 can be partially attributed to the
fact that 3 of the 6 correct productions  antepenultimate stress are attempts at the same
lexical item: pwdchiki, meanii  'boogieman'. Also, the seemingly large drop in Al's
accuracy at age 3:04.09 appears to coincide with the generally poor performance in stress
productions for this session, which, as suggested earlier (section 2), may be attributable to
the noticeal - increase in MLU. Exam| s of Al's target-like productions ¢

antepenultimate stress are provided in (11).
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(11) Al's correct usage of antepenultimate stress at age 2;02.2 and 2;08.28

( ‘hography Target Structure wrget IPA [PA Actual  Translation  Age

akutah (H)L<H> ‘ago . 'e_da right here 2:02.2

anita (L)<LH> 'n_do ‘on_ma over there 2:08.28
ituhtau (H)L<H> 'ldeno 'gida going 2:08.28
pwachiki (H)L<H> 'badzagi  'd3ogj boogicman 2.08.28

As | pointed out in section 2.2, Al often sh s penultimate stress to the final syllable.

This is also true of antepenultimate stress, as illustrated in (12).

(12) The percentage of antepenultimate st sses shifted to the final syllable

Age Attempts  Errors Shift to final stress % final stress shift
2;02.2 7 6 6 100%

2:08.28 12 7 7 100%

3;04.09 16 12 12 100%

3;06.23 32 5 4 80%

4:01.30 12 3 3 100%

Forms in wl :h A1 shifts stress to the final syllable are listed below in (13).
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(127/377) of the child corpus is compc | of target words which. on the surface, appear
to have final stress. Since this relatively high frequency of words with final — ess is at
least in appearance consequential to the analysis of e:  1metricality presented in chapter
4, it1 st be addressed.

Firstly, many of these apparent final stresses are in fact penults in their underlying
forms. Al frequently uses demonstrative and question pronouns, many of which are
marked with obviative endings (-/2). Th obviative marker synchronically represents what
was historically a short -a vowel. The ¢ iative -, which may or may not appear in the
orthography, has been analysed as a fin. extrametrical syllable (Wood 2006, Dyck et al.
2006). This analysis provides an account for many words which, on the surface, appear to

have final stress.

(15) Pronouns where -/ holds the ext strical syllable position

Orthography Metrical Structt > Ta :tIPA Translation
mana(h) (H)(H)<h> mona there (vonder) is
mauta(h) (H)y'"<h> mo'da here is

manita ) (HY(H)Y(H)<h> mona'da there (vonder) is

In the examples in (15), stress appears to be tinal on the surface. however, taking into
account the fact that obviative marker -/ can be analysed as occupying a sy ibic position,
stress in these words can in fact be analysed as phonologically pen tim  e.

A second reason for the relatively large proportion of stress-final words attested in
this corpus relates the fact that Al primarily attempts disyllabic words, especially in the
first two sessions under investigation. . detailed in the previous chapter, NE Cree
generally disallows degenerate feet. As  result, many words surface with final stress, as

illustrated by the examples below.
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(16) Disyl' Hic words with final stress due to the constraint on degene!  » feet'

Orthography  Metrical Target IPA Translation
Structure
ihtau (LH) _ W sthe is (loc.)
pichiu (r brdzo gum
atim (LL) rdam dog
nichi (LH) o d3i I was talking
apit (LL) [A]brt sitting
awan (LH) [« ~vAn who
nimui (rmm [na] 1 no/mot
ashtich (LH) ta 3 it is sitting over there

Finally, the occurrence of a few stress-final target words in the data cannot be
attributed to the presence of the fit ~ obviative -/ or to the constraint on degenerate feet.

These target stress final words are 've be w.

10 Note that square brackets indicate an optionally deleted syllable. These syllables are present in some
pronunciations, and not in others.
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(19) Production of words with target antepenultimate stress over time

O1 ograj y Translation [PA Target IPA Actual Actual Stress  Age

a. mani like that 'men_ da /menata €n_'da Final 2:02.02
m_'da Fmal 2:02.02
mon_'da Final 3:04.09
'owida Antepenult  3:04.09
ma_'daj Final 3:04.09
mana'da Final 3.04.09

'mo_da Antepenult  3:04.09
'man_d>  Antepenult  3:06.23
‘omnidd Antepenult  3:06.23
'man_d>  Antepenult  3:06.23
‘batdo Antepenult  3:06.23
'un_do Antepenult  3; .23
'ma_do Antepenult  3.06.23
'mae_dax Antepenult  3:06.23
'men_d>  Antepenult  3:06.23
‘'wun_dd Antepenult  3:06.23
men_do  Antepenult  3:06.23

b. akutah it's all right 'ag . e_da Final 2:02.02
'e_de Antepenult = 02.02
av 1o Final 2:02.02
'« Jjoda Antepenult  3:04.09
hago'da Final 4:01.30
‘ajgoda Antepenult  4:01.30
c. pwichiki  boogieman 'badzagi _dibdi Final 2:02.02

_'dzogj Antepenult  2:08:28
'badogi Antepenult  2:08.28
‘bad3ogi Antep 2:08.28













(20) Summ y of the stages in the acc  sition of stress (Fikkert 1994)

a. St e l: Everything 1s mapped onto a trochaic foot (iambic patterned words are
re iced to one syllable)

S e 2: All disyllables are produced as trochees

Stage 3: Level stress on syllables

S 1e 4: Main stress acquired

(]

&

Kehoe's proposed stages. given below, are intended to better suit her observations of

English learning children.

(21) Kehoe's (1998) stages of stress acquisition

a. Stage I: Trochaic Constraint Stage (Age 22 months): Everything mapped onto
a trochaic foot

b. Stage 2: Experimer ~ Stagc Age 28 months): Stress errors, some cqual stress,
shift to final syllable (indicating that extrametricality has not yet been

acquired).
c. Stage 3: Consistent Stress Pattern Stage (Age 34 months): Target stress
placement
These prop ls are similar in their natu ehoe (1998) more or less combines stages |

and 2 of Fikkert (1994). Each of the st. s proposed by these authors is considered in
light of the « ors made by Al. (In the discussion below, Fikkert's (1994) stages | and 2

will be combined into a single stage.)

4.1.1. St: :1: Trochaic T. plate

First of all. there is no evidence for a trochaic template atfecting Al’s productions., even
in the earliest recording session. In fact, have argued throughout this ¢ ipter that Al has
an overwhelming preference for final ¢ ss, especially during the first three recorded

sessions at age 2:02.02, 2:08.28 and 3:04.09. This preference for final stress strongly
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of just stress g the rightmost foot. As discussed in 4.1.2, there is no evidence tor equal
stress in Al's speech. Furthermore, there is little evidence for secondary stress in M

Cree. which revents the NE Cree speak 2z ch 1 from accessing any clear cvidence that
the rightmo foot is stressed. As a result, it opears that Al has acquired the End Rule
early in development. This is consistent with Kehoe's (1998) findings which also support
an initially correct End Rule Right. Again, since End Rule Right is the correct stress rule
for Dutch, English and NE Cree, the evidence from each of these language prevents any

independent support for a universal default.

4.2.5. Ex metricality

Kehoe's (1998) study provides evidence for a default setting against extrametricality'®. As
discussed in 4.1.2, when English speak 1 children are taced with final syllable
extrametricality, they often shift stress to the final syllable. A similar pattern is observed
in the current study. suggesting a default ncgative setting for the extrametricality
parameter. This default setting is conc: 1ally consistent with the tact that
extrametricality involves a relative degree of abstraction and, as such, should be
disfavoured. In light of extrametricality ; a relatively abstract paramet  and the fact that
in both English and NE Cree it appears to« |y occur on a subset of the lexicon, I argue
that only an investigation of the acquisition of a language that displays systematic
evidence for extrametricality would provide better ground to address this question. It is
indeed possible that English speaking « ildren and NE Cree speaking children initially
opt for an analysis with the extrametricality parameter set to 'no' because of relatively

defective positive evidence for extram ity in these languages.

15 Fikkert (1995) takes a different theoretica  proach to extrametricality in her investigation into Dutch
metrical acquisition. This approach will not be addressed 1n this thests.
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is typologically different from Indo-European languages such as Dutch ¢ English. I find
the proposed default metrical parameter settings to be largely unsupport . In fact. the
current study suggests that children do not ! ve a preference for specific | .rameter
settings, rather they are sensitive to the parameter settings of the ambient language from
an early age. It is only when the input is unsystematic (e.g. optional extram: icality) that
the child may have difficulty with a specific parameter. It is important, however, to bear in
mind that the current research is merely a case study of one individual speaker starting at
26 months; further investigation into earlier NE Cree metrical development, and the
development of other typologically different languages would be required to further

substantiate this claim.
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(1)  Summary of findings from the ac 1is on of the phonetic cues for stress in English

a.  Children have target acoustic cues for stress from an early age (Kchoe et al.
5)
b. -difference in intensity between stressed and unstressed syllat s incrcases
with age (Kchoe et al. 1995)
¢. Children only use duration to mark stress at age 2 (Pollock et al. 1993)
d. Positional etfects on stress (Allen and Hav ins 1980; Schwartz et al. 1996)
i. Final stress is marked by duration (Allen and Hawkins 1980; Schwartz et
al. 1996)
i1.  Non-final stress marked by | ch (Allen and Hawkins 1980)
e. Children do not reduce unstresse syllables and the duration of unstressed
syllables decreases with age (Allen and Hawkins 1980; Pollock et al. 1993;
Schwartz et al. 1996)

This rescarch suggests that stress cues are acquired relatively early. and the ability to
reduce unstressed syllables seems to de'  op slowly over time. Furthermore. Allen and
Hawkins (1980) and Schwartz et al. (19" ) argue that stress cues may be dependent on
the position of the syllable within the word. Nevertheless, the stress cues relevant for
English differ from those relevant for M Cree (see section 3.1, chapter 3) thus NE Cree
learners should acquire the phonetics of their stress system in a different way. In chapter
4,1obserr  that Al's metrical acquisition is largely dependent on the stress rules of her
language, and not related to metrical dc  1lts proposed in the literature. A similar pattern
is observed in her acquisition of stress  es. Al uses pitch. intensity and ¢ ation in a
target-like 1 nner frc ane: / age, yet her use of these cues | omes ven closer to
adult NE Cree cues over time. The methodology and supportive data are discussed in the

following section.
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3.2.1. Tar tNon-Final Stress"
First, I consider phonetically disyllabic words with non-final stress. The mean difference

for each cue is given below for DB and BS.

(2) The mean difference in duration. tensity and pitch on non-final stressed sy bles

Speaker Mean difference in Mcan difference in Mean difference in
duration (ms) mntensity (dB) pitch (Hz)

DB -70.2 2.7 24.6

LBS -6.3 2 30.6

The values :  ove illustrate that both D and LBS use a marked increase in pitch and a

slight incrcase in intensity to mark non  al stress. There is a decrease in duration on
non-final stressed syllables indicating that ©  al unstressed syllables are, on average,
longer than non-final stressed syllables. This is not surprising since universally final
syllables are longer than non-1  al syll . 1 ardless of whether or not the final syllable

is stressed (Hayes 1995).

17 Final syllables have special properties in NE Cree. They are typically (C)VV or (C)VC(C) shaped
syllables and they generally do not undergo d  tion (Dyck p.c.). This detail implies that the syllable-by-
syllable comp  son presented in the following subsections is inherently limited. However. in the context of
the current acquisition study. such comparison: e warranted on the grounds that they offer an additional
outlook on the child's prosodic development.
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which phonetic cues were relevant for making 2 stressed syllable prominent. '™

(4)  Al's use of duration, intensity and pitch in marking stress over time

Age #of  Devoiced/  Increased icreased Increased pitch
forms deleted du ion intensity

2:02.02 51 8/51 42.2% (19/43)  67.4% (29/43) 100% (43/43)

2:08.28 98 43/98 56.3% (31/55)  74.5%(41/55)  96.4% (53/55)

3:04.09 195 121/195 59.4% (44/74)  66.6% (50/74)  98.6% (73/74)

3:06.23 86 31/86 34.7% (17/49)  49% (24/49) 100% (49/49)

4:01.30 117 50/117 56., 0(38/67) 68.7% (46/67) 97% (65/67)

The percentages given above show that  t  is acquired as the primary cue for stress
from the carliest recording and is used . nost consistently in cach of the following
sessions. It thus seems as though the ¢l d has mastered ¢ correct phonetic cues as early
as the first recording, which suggests that pitch is mastered early in the . ition of NE
Cree. However, Al often uses intensity and duration along with pitch. In o1 :rto
elaborate on this, [ now consider the re.  ionship between pitch and the other stress cues

more closely.

3.4. Al's Acquisition of Phonetic ( ir Stress: A Closer Look
In order to understand how specific cues are manifested in Al's production of stress, |
examine the stress cues for non-final and final stress independently, and continue with a

description of her ability to reduce unstressed vowels in 3.4.3.

18 Several w o Is from the corpus were om brenuse of vowel weakening which, in NE Cree involves
cither vowel  voicing or deletion. This implies it several words are produced with only one voiced
vowel. Such words were discarded from the calcul s as they do not provide a reliable comparison as to
which cuc is  cd primarily to mark stress. The third column in (4) provides the number of forms which
were omitted per session.
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from 43.7Hz 79.6 Hz, however, is rather  significant considering that the child has
much larger ictuations in pitch than the adult. Variable phonetic behaviour such as this,
which may related to the child's immature motor control, which manifests itselt by a
relatively ballistic use of spcech articulators, have been documented in other aspects of

phonological acquisition (e.g. Rose. in press).

3.4.3. Un ‘-essed Syllables

In ad tion to lcarning how to produce target-like stress, NE Cree children also need to
learn how to reduce unstressed syllables. revious literature on English speaking children
reveals that children often begin by not 11 ing unstressed syllables. and that the
duration of unstressed syllables decreases over time (Allen and Hawkins 1980: Pollock et
al. 1993; Schwartz et al. 1996). [ now ¢ ess the issue of unstressed syllables in Al's
speech over time. Firstly, I shall consider the rate of unstressed syllable 'tion. since NE
Cree speakers most often use vowel deli o as opposed to weakening, to reduce

unstressed syllables.

(7)  Rate of unstressed syllable deletic  over time

Age Number of Number of deleted Percentage of deleted
unstressed syllables u ssed syllables unstressed syllables

2;02.¢7 65 23 35.3%

2;08.28 125 68 54.4%

3;04.09 271 176 64.9%

3;06.23 158 ) 56.9%

4:01.30 183 125 68.3 %

The table al ve illustrates that Al's rate of unstressed syllable deletion gradually

increases over time. In the first session, 2 2:02.02 she deletes 35.3% of unstressed
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syllables, a rate which is almost double by i :4:01.30.

Inad tion to vowel deletion, vowel reduction is also an importa  process that
children must acquire. The rescarch available on English speaking children (c.g. Allen
and Hawkins 1980: Pollock et al. 1993; Scl artzet  1996) suggests that initially
children do  t reduce unstressed syllables; consequently the duration of unstressed
syllables decreases over time. In order to determine if the same pattern 1s attested in the
development of NE Cree, 1 look at the mean duration of the unstressed syllable of each
word. Based on these mean values at ages 2:02.02, 2:08.28, 3:04:09, 3:06.23, and
4:01.30, 1 ¢ determine to a certain d » whether or not Al's ability to reduce
unstressed syllables improves over time. It should be noted, however. tI  these mean

values could also be influenced to some extent by speech rate.

3.43.1. I -Final Unstressed Syll: es

In the following table Al's mean ¢ ation ¢ non-fini unstressed syllables is provided for

each session.

(8)  Mean duration, non-final unstressed syl” "les

Age Mean Duration (ms)
2:02.02 113

2:08.28 117.8

3:04.09 103.4

3:06.Z 169.4

4:01.30 98.3
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significantly -om age 2:02.02 to 4:01.30, a  consistent with these find! s, her ability to
reduce unstressed syllables also improves.

I ela rate on this discussion in  : following section where | compare Al's stress
development with the results of previous research into the acquisition of stress in English

speal g children.

4. Comy “ison with Previous Res ch

1 observed several commonalities and d erence between the patterns discovered in Al's
speech and those found in English speaking hildren. Since acquisition research aims to
isolate aspects of language that are universal from those that are language specific,
commonalities in how children acquire ese languages could point to universal patterns
in stress development and thus provide a foundation for future research on basic human

language fac lty.

4.1. Simil -ities in NE Cree and E1 is Stress Cue Development

Several patterns found in the development «  stress cues in English speaking children are
supported, or partially supported, in the current case study. The research ndings which

are consistent with Al's development, are summarized in (10):
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(1) Findii 5 from previous rescarch on the acquisition of the phonetic cues for stress in
English speaking children that do not describe the Al data

a. Children have target acoustic cues for stress from an early age (Kehoe et
al. 1995)
b. The difference in intensity between stressed and un  essed syllables

increascs with age (Kehoe et al. 1995)

X ¢ Children only use duration to mark st s at age 2 (Pollock ct al. 1993)
d. Positional effects on stress (Allen and Hawkins 1980: Schwartz et al.
1996)
_)C i.  Final stress is marked t  duration (Allen and Hawkins 1980; Schwartz ct
al. 1996)

1. Non-final stress marked ' pitch (Allen and Hawkins 1980)

c. Children do not reduce unstressed syllables and the duration of
unstressed syllables ies with age (Allen and Hawkins 1980:;
Pollock et al. 1993: tz et al. 1996)

Firstly. Pollock et al. (1993) found tI  English speaking children use duration only to
mark stress at age 2. This is an arca w :re NE Cree differs from English. rom an carly
age Al has acquired pitch as the most important cue for stress from the carliest session at
age 2:02.02.

Scce  dly, as discussed in the previous sub-section, Allen and Hawkins (1980) and
Schwartz et al. (1996) found that English speaking children use only duration to mark
stress in the word-final position. Althot 1 1 do find that final syllables are longer than
non-final sy ibles in Al's specch. she es not exclusively use duration to mark final
stressed syl oles. She also consistently uses an increasc in pitch and intens 7 on these
forms. Furthermore, | argue that the increase in duration on final stressc¢ sy ables in NE
Cree is a result of inherent vowel length. b ause Al also has an increase in duration on

final syllables that are unstressed.
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than what is observed in English speaking children. in both Al's speech  1d that of
English speaking children, vowel reduction develops gradually such that the duration of
unstressed vowels decreases over time.

The similarities and differences  the acquisition of stress cues in NE Cree. and
those observed in English, suggest that  cir development is predictable. The primary and
background research combined in this chapter suggests that universally, if intensity 1s a
relevant cue. it will develop later in acquisition, while duration and pitch should develop
early on. Finally. the acquisition of processes such as vowel reduction and deletion
depends on their relative frequency in the target language. These conclusions are.
however. bascd on the parallels between nglish and the current case study. Further
investigation into the acquisition of languages with d ‘erent stress cues and rate of vowel

reduction w  Id be required before firm co  lusions can be drawn.
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aboriginal i suistics and language acquisition both in terms of the case study it

documents and as a foundation for further research.



References

Allen, George (1983). Some Suprasegment:  Contours in French Two-Year-Old
Ch lren's Speech. Phonetica 40(4):269-292.

Allen. George and Sarah Hawkins (1978). " ¢ Development of Phonologici  Rhythm. In
Svilables and Segments, Alan Bell and Joan Bybee Hooper (eds.). Amsterdam:
No 1 Holland. 173-185.

--- (1980). Phonological Rhythm: Definition and Development. Child Phonology 1:227-
256.

Arch ald. John (1996). The Acquisition of Yucatecan Maya Prosody. In UBC
International Conference on Phonological Acquisition, Barbara Bernhardt, John
Gilbert and David Ingram (eds.). Somerville, MA: Cascadilla Press.

Bernhardt, Barbara and Joseph Ste  ye 1 (1998). Handbook of Phonological
De lopment from the Perspective of Constraint-Based Nonlinear Phonology.
San Diego: Academic Press.

Bloo field, Leonard (1957). Eastern Ojibwa: A Grammatical Sketch, Texts and Word
List. Ann Arbor: University of Michigan Press.

Boersma, P: and David Weenink (2C ). Praat: Doing Phonetics by Computer (Version
5.0.45). Retrieved December © 2008, from http://www.praat.org/.

Brittain, Julie (2000). A Metrical Analysis of Southern East Cree. fnternational Journal
of  nerican Linguistics 66(2):181-217.

Chor  ky, Noam (1972). Language and Mind. New York: Harcourt Brace Jovanovich.

--- (1975). Reflections on Language. New * rk: Random House.

116



Cook, Vivia (1988). Chomskyv's Universal Granmimar. New York: Basil Blac well.

Dixon, Robe M. W. (1977). Some Phonological Rules in Yidiny. Linguistic Inquiry
8 1-34.

Dresher, | and Jonathan Kaye (1990). A Computational Learning Model for Metrical
Phonology. Cognition 34:137-1 .

Dyck, Carrie, Julie Brittain and Marguerite MacKenzie (2006). Northern East Cree
Accent. In Proceedings of the 2006 Annual Conference of the Canadian
Linguistics Association. Toronto: May 27-30.

Dyck, Carrie, Julic Brittain, Marguerite MacKenzie and Yvan Rose (2008). Syncope m
Northern East Cree. Poster pr ited at the Annual Conference of the Canadian
Linguistic Association. Vancouver: May 31-Junc 2.

Fikkert, Paula (1994). On the Acquisitic  of Prosodic Structure. Dordrecht: 1ICG Printing.

---(1995). 1 Hdels of Acquisition: How to Acquire Stress. In Proceedings of the 25th
North East Linguistics Society, J. Beckman (ed.). Amherst: Graduate Linguistic
Stu nt Association.

Goddard, Ives (1979). Delaware Verbal — orphology. New York: Garland Press.

--- (1982). __.e Historical . aonology of Munsee. /nternational Journal of American
Lii aistics 48(1):16-48.

Halle, Morris and Jean-Roger Vergnaud 1978). Metrical Structures in Phe logy.
Unpublished Manuscript. MIT.

Hayes, Bruce (1995). Metrical Stress Theory: Principles and Case Studies.  hicago: The
University of Chicago Press.

117



Hochberg, | lith (1988a). First Steps in the Acquisition of Spanish Stress. Journal of
Child Language 15:273-292.

--- (1988b). carning Spanish Stress: 1 velopmental  1d Theoretical Perspectives.
Language 64(4):683-706.

Hoc tt, Charles (1939). The Potawatc i Language: A Descriptive Granmmar. Ann
Arbor: Yale University.

Kaye, Jonathan (1973). Odawa Stress and Related Phenomena. In Odawa Language
Project: Second Report, Glyne Piggott and Jonathan Kaye (eds.): University of
To nto. 42-50.

Kehoe, Margaret (1998). Support for M ical Stress aeory in Stress Acquisition.
Clinical Linguistics and I netics 12(1):1-23.

Kehoe, Margaret, Carol Stoel-Gan 1on 1d Eugene H. Buder (1995). Acoustic Correlates
of Stress in Young Children's Speech. Journal of Speech and Hearing Research
38:338-350.

Klein, Harriet (1981). Productive Strategies for the Pronunciation of Early Polysyllabic
Lexical Items. Journal of Speech « 4 Hearing Research 24:389-405.

--- (1984). Learning to Stress: A Case  udy. Journal of Child Language 11:375-390.

Kondo, Riena (2001). Guahibo Stress: Both Trochaic and lambic. International Journal

of American Linguistics 67(2):136-166.

118



LaB¢ e, Ch topher (2000). A Longitudin ~ Study of Lexical and Prosodic
Differentiation by a Simultaneous French/English Bilingual Child.
Proceedings of the 23rd Annual Boston University Conference on Language
Development, S. Catherine Howel et al. (ed.). Somerville, MA: Cascadilla Press.
474-485.

Ladefoged, Peter (2005). Vowels and Consc  ants. Malden: Blackwell Publishing.

Leopold, Werner (1947). Speech Development of a Bilingual Child: A Linguist's Record.
Evanston: Northwestern University Press.

Liberman, Mark and Alan Prince (1977). On Stress : | Linguistic Rhythm. Linguistic
Inquiry 8:249-336.

MacKenzie, Marguerite (1980). Towards a Dialectology of Cree-Montugnais-Naskapi.
PhD dissertation. University of ) nto, Toronto.

--- (2003). Map of the Cree Dialects of Canada.

MacKenzie, Marguerite and Marie-Odile Junker (200 . Cri de l'est. In Le nom composé:
données sur 16 langues, P.J.L. Arnaud (ed.). Lyon: Presses universitaires de
Lyon. 101-114.

Peperkamp, Sharon (1997). Prosodic Words. The He  1e: Holland Academic Graphics.

Pesetsky, L -id (1979). Menominee Quantity. MIT Working Papers in Linguistics 1:115-
139.

Piggott, Glyne (1980). Aspects of Odawa Morphophonemics. New York: Garland Press.

--- (1983). Extrametricality and Ojibwa Stress. McGill Working Papers in Linguistics
1 -117.

119









--- (1989). Prosodic Boundary Signals  Plains Cree. Folia Linguistica 23(3-4):327-334.
Wood, Chris (2006). The Accentuation Svstem of Northern East Cree. Unpublished

Ma script. Memorial University of Newfoundland.
Zec, Draga « )94). Sonority Constraints on  rosodic Structure. New York and London:

Ga nd Publishing Inc.















