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Preliminary results in this analysis show that in Skwxwi7mesh there is a resetting of the
beginning of a stress domain when a strong suffix is attached to a root. This verifies a
prediction made by Watt (2000) that strong suffixes are the second half of a prosodic
compound. This is clear since the acoustic correlates of stress; namely, length, pitch and
amplitude, are statistically the same on the vowel of a root whether or not a strong suffix
is attached to it.

1 Introduction
1.1 Problem

In Skwxwii7mesh there are stress attracting suffixes. When these suffixes are attached to roots, adjacent
stresses are permitted. This shows that a strong suffix has its own prosodic head and that it is the second half
of a prosodic compound. Some questions which arise as a result are as follows: (i) what is perceived as stress
in Skwxwi7mesh?, (ii) is the stress on a strong suffix different from the stress on a morphologically simplex
stem? and (iii) is there stress on a monosyllabic root when a strong suffix is attached to it? The last question is
the central to this paper and the first two questions will be answered in this pursuit.

1.2 Background stress facts'

In Skwxwi7mesh the first syllable of a morphologically simplex word is stressed if it contains a full vowel.
The following bisyllabic words show that stress falls word initially.

1) a [stanay’] <sthanay’> ‘lady’
b. [méyat] <mixalh> ‘black bear’

As is typical cross-linguistically, schwa tends to resist being stressed in Skwxwi7mesh.” When the initial
vowel in a bisyllabic word is a schwa and the final vowel is something other than schwa, stress falls on the
final non-schwa vowel.

@) a [wandy™] <wendxw> ‘true/truth’
b. [sq"améay’] <skwemay’> ‘dog’

* Skwxwii7mesh is a Coast Salish language spoken in the Burrard Inlet and Howe Sound area around Vancouver, British Columbia.
There are fewer than twenty native speakers left. We would like to thank our Skwxwii7mesh consultant LB for sharing his
langauge, and for his incredible patience and encouragement. Thank you also to the Squamish research group: Leora Bar-¢l, Henry
Davis, Carrie Gillon, Peter Jacobs and Martina Wiltschko. Thanks also to Strang Burton, Laura Downing, Bryan Gick and Suzanne
Urbanczyk. This research is funded by SSHRCC grant #410-951-519 to Henry Davis. Any errors are the authors’.

! See Bar-el and Watt (2000) for an analysis of the stress facts. ’

2 Schwa is never stressed in other Salish languages like St’at’ imcets (Lillooet), Lushootseed, Cowichan and Musqueam to name a
few (Shaw &Roberts 1994, Urbanczyk 1996, Bianco 1996, Shaw et al. 1999).
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In a bisyllabic word with only schwas, stress falls on the leftmost schwa.

3) a [x5ta?] <xéte7> far’
b. [wdyas] <wexes> ‘frog’

The following tri-syllabic roots indicate that Skwxwii7mesh builds trochaic feet interatively since secondary
stress falls on the final syllable and primary stress falls on the initial syllable.

4 a [sxdxopit] <shihupit> ‘rabbit’
b. [m4lalds) <mélalds> ‘raccoon’

The basic stress rule is stress the leftmost full (i.e., non-schwa) vowel or schwa if there are no full vowels and
alternating vowels thereafter. In other words, Skwxwii7mesh builds trochaic feet from left to right. The basic
pattern is not always observed in Skwxwii7mesh.

‘Weak suffixes follow the basic pattern and strong suffixes present some exceptions to the basic
pattern since they are stress attracting. The descriptive rules with respect to these suffixes are as follows:

)
‘WEAK SUFFIXES: never receive primary stress when preceded by a root
which contains a full vowel
STRONG SUFFIXES: receive primary stress without exception

When the weak suffixes are attached to a root, the basic stress pattern is observed and when the strong suffixes
are attached to a root the basic pattern is not observed. The lexical suffixes -ach ‘hand’ and -us ‘face” are not
attracting stress. Notice in (6) and (7) that in words containing these lexical suffixes, the basic stress pattern is
observed,

(6) -ach ‘hand’ (7} -us ‘face’

a. <ts’lhulhach> a. <kixus>
Jts*dot=atf ‘ Vgex=os
cold=hand =face
[ts’$5tatf] [géxos]
‘having cold hands’ ‘blind’

b. <t’u7ach> b. <is’esp’iTus>
\t'o?=atf Jts’asp’e?=0s
sprain=hand ugly=face
[t'a?atf] [ts’asp’é70s]
‘sprained wrist/hand’ ‘ugly faced’

¢. <chichipach> ¢. <chichipus>
tfetfip=atf tfetfip=os
ticklish =hand ticklish=face
[tiétfipat]] [tfétfipds]
‘ticklish hand’ ‘ticklish face’

The strong suffixes -u/lA ‘young specimen’ and -alh ‘times/instances’ are stress attracting. Notice that when
these suffixes are attached to roots, the basic stress pattern is not observed. We would expect a word like (8a)
to have stress on the first syllable, but instead the final syllable is stressed. In (8b-d) we would expect primary
stress to fall on the first syllable and secondary stress to fall on the final syllable, but instead primary stress
falls on the final syliable.
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®

-ullh ‘young specimen’ e
<pushullh>

pof=20l§

cat=young.specimen

[pof?sli]

*kitten’

<mixalhullh>
Vmeyai=2olt
bear=young.specimen
[mexal?sli]

‘cub’

<sixwalhullh>
Vsex“at=olt
child=young.specimen
[séxwat?sli]

‘young child’

. <musmusullh>

Vmosmas=2ol}
cow=young.specimen
[mdsmos?3li]

‘calf :

-alh ‘timesfinstances’

. <kw’inalh>

k" en=at
how.many=times
[k*endd]

‘how many times’

<upenalh>
V?open=at
ten=times/instances
[20ponat]

‘ten times’

<anT7us=alh>
V?an?os=at

two=times/instances
[?an?osat]
‘two times’

The words in (10) all have two adjacent stresses. From the basic stress pattern we would expect these words to

surface with-one stress on the second syllable; however, they surface with a stress on the second and third

syllable.

(10)a.

<skwemay’ullh>
\fsqwamay’=5ﬁ
dog=young.specimen
[sq“amdy’514]
‘puppy’

<stekiw’ullh>
Vstogew’=olt
horse=young.specimen
[stoqéw’ 5]

‘colt’

The basic stress pattern predicts words with four syllables to surface with primary stress on the first syllable
and secondary stress on the third syllable. Instead, primary stress surfaces on the final syllable. Again, as is
illustrated by the data in (11), strong suffixes always bear stress, even if it means stressing adjacent syllables.
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(1) a. <sxuxupitullh> b. <xax7utsenalh>

Vsxoxopet=olt Vyax2otson=at
rabbit=young.specimen four=times/instances
[sxdxopét?s] [xax?0tsondi]
‘baby rabbit’ “four times’

Following Czaykowska-Higgins (1998), Watt (2000) proposes that these suffixes are in two different
morphological domains. The Proposed structure is outlined below.

12) Morphological Structure®
[{[‘fROOT]MR WEAK; Jys [[STRONG 5] ymmslmw

MR=morphological root
MS=morphological stem
MW=morphological word

This structure is motivated by historical evidence, synchronic evidence and evidence from Moses Columbia,
an Interior Salish language. Watt’s basic claim is that weak suffixes are part of the same domain for stress
assignment as the MR and strong suffixes begin a new domain for stress assignment. This analysis predicts
that (i) when strong lexical suffixes attach to mono-sylabic roots, the root should be stressed and (i) the
acoustic correlates of stress on a root should look similar whether or not a strong suffix is attached to it.

13 Predictions

The purpose of this paper is to test a prediction made by Watt (2000) in ber claim that the stress domain resets
with the addition of strong suffixes. The strongest prediction she makes in this paper is that monosyllabic
words have stress when strong suffixes are attached to them. The prediction that roots should look the same
whether or not they have a suffix attached to them will also be discussed briefly and, lastly, a discussion of the
acoustic correlates of stress with respect to /a/ and A/ will be discussed as a lead up to answering both of these
questions.

2 Experiment

An experiment was conducted in order to test the predictions that monosyllabic roots are stressed even when
stress attracting suffixes are attached to them and that the vowels contained in roots are the same acoustically
whether or not there is a suffix attached to the particular root. In this pursuit vowel length, amplitude and pitch
were examined in various positions.

2.2 Participant

For this preliminary study LB, a native speaker of Skwxwii7mesh was chosen. LB is male, he is in his late
60’s, he is fluent in English and he is literate in Skwxwii7mesh and English.

2.2 Materials
In the field, a Marantz portable tape recorder was used to record the stimuli. The recordings were digitised

using PC Utility and analysed using PCQuirer signal analysis software. Lasﬂy, StatView statistics software
was used for the statistical analyses.

It is unclear at this point why stress is irregular in the root. Note that the root has also surfaced with a schwa in the first syllable.

Although the distinction between morphological structure and phonological structure has been motivated in the literature (Czaykowska-
Higgins 1998, Downing 1999), these domains are completely isomorphic in Skwxwii7mesh.
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23 Methods

There are several steps involved in answering the question of whether or not a mono-syllabic root bears stress
when it is attached to a strong lexical suffix. To answer this question it is necessary to analyse the acoustic
correlates of both stressed and stressless vowels in mono-morphemic or highly grammatisized words of
varying length, and the acoustic correlates of vowels contained in sirong suffixes. Length, F@ and amplitude
of phonemic /a/ and /w/ will be measured. * This study focus’ on /u/ and /a/ for two reasons. First of all,
vowels have an intrinsic fundamental frequency (FJ) (Ohala & Eukel 1987; Maddiesson 1997) so using only
vowels of the same quality can be allows us to control for this. Secondly, the strong suffixes analysed in this
study contain these vowels. Other variables which were considered in constructing the word list are (i) number
of syllables in the word, (ii) which syllable contains the vowel being analysed and (iii} whether the vowel is
contained within a strong suffix. More than one token of each word was collected. Since there are many
bisyllabic and monosyllabic words, two tokens of each of these words were collected. On the contrary,
morphologically simplex trisyllabic words do not exist, but there are a few trisyllabic words which are highly
grammatisized. As a result of their rarity, five tokens of each of these words were collected. In constructing
the list of stimuli, careful attention was also paid to selecting words without glottalized consonants as these are
known to have a pitch affect on adjacent vowels. A quotative construction is an ideal carrier sentence for the
stimuli since there is a distinct pause before and after the word of interest and thus the stress pattern is not
affected. The carrier sentences is as follows:

(13)cut Iha Lisa kwi chelakth
‘Lisa said yesterday’

The context for the sentence is that Lisa is a baby learning to talk and the speaker is telling someone about all

the new words Lisa learned. LB, the Skwxwi7mesh speaker, read the sentence outlined in (13) containing the
words in the list in five below. These words are organised by number of syllables, vowel quality and whether
or not they contain a strong suffix. For the words containing strong suffixes, the root alone was also collected
for comparative purposes.

(14) Skwxwii7mesh Stimuli®
ORTHOGRAPY IPA TRANSLATION REPS
1. ilhen éfen ‘eat’ 2x
2. wexes wéyes ‘frog’ 2x
3. skenu7 skoné? ‘kind of dog’ 2x
4. palkw palg’™ ‘sprain’ 2x
5. naxch naxtf ‘hand’ 2x
6. ha7lh hatlh ‘good’ 2x
7. takw taq” “to drink’ 2x
8. matlh natlh ‘morning’ 2x
9. push pof ‘cat’ 7%
10. nukw noq” ‘noon time’ 2x
11. lhus thos ‘slide down’ 2x
12. Thukw lhok" ‘be out of the way’ 2x
13. kwu7s kwols ‘spring salmon’ 2x
14. sthanay’ stdney’ ‘woman’ 2x
15. tala7 ‘ tala? ‘money’ 2x
16. sata7 sata? ‘aunt’ 2x
17. skakel sqiqksl ‘one baby’ 2x
18. maka? méga? ‘snow’ 2x
19, mixalh méyat *black bear’ 2x
20. makwam mak”am ‘swamp’ 2%

5 The vowel /u/ has two allophones: [o] and [u]. The vowel [u] surfaces only in unstressed positions and [o] surfaces elsewhere (see
Bar-el and Watt 1998 for further discussion).

The list of words has been constructed from data which was previously collected by the primary author and Kuipers’ (1967)
Squamish grammar.
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21. kwupits k¥opits ‘elder sibling’ 2x

22. shupen fépon “to whistle’ 2x

23. musmus mésmas ‘cow’ 2x

24. susem sésom ‘smell/stink’ 2x

25. shukwa7 f6k¥a? ‘sugar’ 2x

26. upen 26pen ‘ten’ 2x

27. lulum 18lam ‘sing’ 2x

28. an7us ?an?os ‘two’ 2x

29. s7atsus s?4tsos “face’ 2x

30. kixus qéxos ‘blind’ 2x

31. an7usk ?an?tosk ‘two o’clock’ 2x

32, itut Titot ‘sleeping’ 2x

33. shuhupit Sxoxopét ‘rabbit’ 5x

34. melalus mélalds ‘raccoon’ 5x

35, t'akw’usach t’akw’osatf ‘seven’ 5x

36. kw’in kVen ‘*how many’ 2x

37. xax7utsen Yo totson “four’ 5x

38. anTus ?antos ‘two’ 2x

39. T7upen ?6pen ‘ten’ 2%

40. swika7 swéqa? ‘man’ 2x

41. mixalh méxat ‘black bear’ 2x

42. skwemay’ sqwomay’ ‘dog’ 2x

43, stekiw’ stogéw’ ‘horse’ 2x

44, hew’it xaw’et ‘rat’ 2x

45. k’winalh k" en=dt ‘how many times’ 2x

46. xax7utsenalh xoxTotsan=d “four times’ 2x

47, an7usalh Tan?os=d}l ‘two times’ 2x

48. upenalh Topen=d} ‘ten times’ 2x

49, swika7ulih sweqa?=¢l} ‘young man’ 2x

50. mixalhullh mexal=gl¢ ‘cub’ 2x

51. skwemay’ullh skwomay’=cli ‘puppy’ 2x

52. stekiw’ullh stagew’=¢l} ‘barn’ 2x

53. shuhupitullh sxoxopet=cl} ‘bunny’ 2x

54. slhen’yullh steny=clt ‘young woman’ 2x

55. pushullh pof=cit ‘kitten’ 5x

56. xew’itullh xaw’ wet=clt ‘baby rat’ 2x

57. kelakela7ullh kslaksla=cdl} ‘baby crow’ 2x

58. melkwullh maq”=gl} ‘baby lynx’ 2%

The first six and the last four tokens of this list were discarded.

(15) Organisation of Stimuli

MONOSYLLABIC BISYLLABIC TRISYLLABIC SUFFIXES
palgl™ sidney’ sxoxopet k"len=d%
naxtf tala? mdlalds oy lotson=dt
ha?lh sata? t*4kw’osat{’ ?an?os=dt
taq” sqaqkal oy 76tson ?open=d}
natlh méqa? sweqa?=6lt
pof meyat mexal=clt
noq"” mak¥am skwomay’=0lt
lhos k¥6pits stagew’=¢l{
lhok™ fépan sxoxopet=c¢lt
kwo?s mdsmos steny=0l}

7
Only the final syllable of this word was considered.
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k¥len sésom xaw’wet=c¢lt
J6k™a? pof=¢l}
?6pon
16lam
s?atsos
qéyos
?an?osk
Titot
?4n%os
?06pen

5x [a] o 1= 9x[a] o 1= 2x[a] 4x 4t
5x [o] o 1= 8x[o] o 1= 1x{o] 7x Sl
o 2= 6x[a] c2= 1x[a]
6 2= 5x{o}] 02= 2x]o]
o3 = 1x[a]
c3= Ix][o]

In the acoustic analysis, the length of the vowel in ms was calculated consistently conservatively, the F@ was
calculated at the half way point of every vowel and the amplitude was calculated by finding the point of
greatest intensity in each vowel. Measuring the FQ at the half way point in a vowel is consistent, however,
this measurement failed to capture the fact that the suffix <ullh> triggers an extreme rise in pitch within the
first 40-60 ms of the vowel. A standard ANOVA was the statistical method used in calculating the results of the
experiment,

3 Results
31 Length
311 /af

The mean length of the vowel /a/ in the first syllable of a bisyllabic word is 211.750ms, while the mean length
of the same vowel in syllable two of a bisyllabic word is 114.571. These are statistically different since the P-
Value is .0001. The mean length of a monosyllabic word containing /a/ is 223.667ms. The mean of a length
of fa/ in all three syllables of a trisyllabic word are 187.600ms, 125.200ms and 164.200ms from syllable one
to three. Lastly, the length of the vowel in the strong suffix <alh> is 227.250ms. Syllable one of both the
bisyllabic and the trisyllabic word, the monosyllabic word and the vowel contained in the strong suffix are
statistically the same. The P-Values range from .0813 and .3114. Syllable two of a bisyllabic and a trisyllabic
word are statistically the same since the P-Value is .5268. Syllable two and three of a trisyllabic word have a
P-Value of .0591 so they are statistically the same. Syllable one and three of tri-syllabic are statistically the
same since the P-Value is .2529. The statistics involving length of the syllable /a/ in all positions are
illustrated in the following charts.
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(16)

Means Table for Some of ms
Effect: Some of Vowels

Count Mean Std. Dev. Std. Err,
alh 8 | 227.250 12,151 4.296
bi_1_a 20 | 2i1.750 39.459 8.823
bi_2 a 14 | 114.571 25.065 6.699
meno_a 9 | 223.687 48.485 16.162
ti_1_a 5 | 187.600 5.857 2618
ih 2 a 5| 125.200 26.281 11.753
i_3_a 5 | 184.200 4712 2107
Intoraction Bar Plot for Some of ms
Effect: Some of Vowels
Error Bars: £ 1 Standard Devlationi{s)
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Fisher's PLSD for Some of ms |
Eifect: Some of Vowels
Significance Levei:§ %

alh, bi_i_a

alh, bi_2_a

alb, mono_a
alh, tri_1_a

alk, trl_2_a

alh, tri_3_a
bi_1_a.bi 2 a
bi_1_a, mono_a
bi_t_a, tri_1_a
bi_1_a ti 2 a
bi_1_a, tri_3_a
bi_2_a, mono_a
bi 2 _a.tri_1_a
bi_ 2 a ki 2_a
bi 2_a, tri 3 _a
mene_a, iri_1_a
mone_a, tri 2_a
mono_a, iri_3_a
tri_%_a,tri 2_a
ri__a, tri_ 3_a
ri_2_a, tri_3_a
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Cell
Mean Diff.  Crit. Diff. P-Value
15.500 26.823 2522
112.679 28.417 <.0001 ]S
3.583 31.156 8188
39.650 36.553 03401 S
102.050 36.5653 <.0001 ]S
£3.050 36.553 0010} S
$7.179 22.343 <0001} 3
-11.817 25.736 3579
24.150 32.058 1371
B86.550 32.059 <0001} S
47.650 32.059 00431 S
-105.085 27.394 <00G1{8
-73.029 33.405 <0001} 8
-10.629 33.405 .5268
-48.629 33.405 00431 S
36.067 35.764 04821 S
98,487 35.764 < 000118
59.487 35.764 00151 S
62.400 40.552 00311 S
23.400 40.562 .2529
-38.000 40.552 0581

tri_3_a




312 N

The mean length of the vowel /u/ in the first syllable of a bisyllabic word is 173.357ms and the mean length of
the second syllable of a bisyllabic word is 108.200ms. These are statistically different since the P-Value is
.0001. The mean length of A/ in a monosyllabic word is 184.222.  As seen with /a/, the vowel contained in
the first syllable of a bisyllabic word is statistically the same as the vowel in the monosyllabic word. The mean
length of A/ in all three positions of a trisyllabic word are 250.600ms, 127.00ms and 129.600ms from syllable
one to three. Syllable one is statistically different from syllables two and three, however, syllables two and
three are statically the same. Unlike with /a/, the vowel contained in syllable one of a trisyllabic is statistically
different from the vowel contained in syllable one of a bisyllabic word and a monosyllabic word. The mean
length of the vowel in the strong suffix <ulll> is 297.083ms. This vowel is statistically different from the
same vowel in all other positions. The statistics are illustrated in the charts bellow.

(17

Means Table for Some of ms
Effect: Some of Vowels

Count Mean Std.Dev. Sid. Err.
bi_1_u 14 | 173.357 37.637 10.059
bi_2_u 10| 108.200 15.922 5.036
mono_u 10 ] 190.900 26.876 8.498
tri_i_u 5] 250.8G0 9.423 4.214
i 2_u 5] 127.000 20.543 9.187
ri_3_u 5| 129.600 11.194 5.006
ullh 12 | 287.083 25.679 7.384

Interaction Bar Plot for Some ofms
Effect: Some of Vowels
Error Bars: 1 1 Standard Deviation{s}
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Fisher’s PLSD for Some of ms
Effect: Some of Vowels
Signiflcance Level:§ %
Mean Diff.  Crit. Diff.  P-Value

bi_1_u, bi_2_u 65,157 21.711 <0001 | S
bi_1_u, mono_u -17.543 21711 REES!

bi_1_u, tri_{_u -77.243 27.319 <0001} S
bi_1_u, tri 2_u 46.357 27.319 001318
bi_1_u, e 3_u 43.757 27.319 002218
bi_1_u, ullh -123.726 20.628 <.0001 S
bi_2_u, mono_u -82.700 23.450 <.0001 S
bi2_u, tri_t_u -142.400 28.721 <.0001{S
biL2_u, ri_2_u -18.800 28.721 1950

bi_2_u, ri 3_u -21.400 28,721 1410

bi_2_u, uih -188.883 22.452 <0001} S
mono_u, Iri_1_u -59.700 28721 00011 S
mono_u, Iri_2_u $3.500 28.721 <0001 {8
mono_u, iri_3_u 6§1.300 28.721 <.0001 |8
mono_u, ullh -106.183 22.452 <0001 {8
ti_t_u, tri2_u 123.600 33.164 <.00011S
tei_t_wu,tri3 u 121.000 33.164 <000118
tri_1_u, ulh -46.483 27.9114 00158
te 2_w, tri_3_u -2.600 33.164 8757

tri_2_u, uth -170.083 27.9114 <0001 1S
tri_3_u, ufh -167.483 27911 <.0001}1S

32 Pitch
321 /al

The mean pitch of /a/ when it is in the first syllable of a bisyllabic word is 142.300hz and 105.214hz when it is
in the second syllable. With respect to pitch, these vowels are statistically different since the P-Value is .0001.
The mean pitch of the vowel /a/ in a monosyllabic word is 136.222hz and the mean pitch of the vowel
contained in the strong suffix <alh> is 140.625hz. The mean pitch of /a/ in the first syllable of a bisyllabic
word, in a monosyllabic word and in <alh> is are statistically the same. The mean pitch of the vowel /a/ in all
three positions of a trisyllabic word is 156.00hz, 122.400hz and 107.800hz from syllable one to three. The
mean pitch of these vowels are statistically different. Although the first syllable of trisyllabic word has the
highest mean pitch, it is statistically different from the mean pitch of the first vowel in a bisyllabic word, the
vowel in a monosyllabic word and the vowel in the strong suffix <alh>. The statistics are shown below.

(18)

Means Table for Some of FO
Effect: Some of Vowaels
Count Mean Std.Dev. Sid. Err.

alh 8| 140825 12.478 4.412
bi_1_a 20 | 142.300 11.430 2,556
bi_2_a 14} 105.214 6.618 1.822
mono_a 9| 136,222 15.975 5.325
wri_t_a 5| 156.000 12.767 5.710
tri_2_a 5| 122.400 11.459 5.124
tri_3_a 5| 107.800 5.263 2,354
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interaction Bar Plot for Some of FO
Effect: Some of Vowels
Error Bars: £ 1 Standard Deviation{s}
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Fisher's PLSD for Some of Fo
Effect: Some of Vowels
Significance Level: 5 %
Mean Diff.  Crit. Dilf. P-Value
ath, bi_1_a -1.675 9.442 7238
alh, bi_2_a 35.411 10.003 <0001 ]S
ath, mono_a 4.403 10.967 4250
ath, tri_1_a -15.375% 12.867 020018
alh, tri_2_a 18.225 12.867 006315
ath, ki 3_a 32.825 12.867 <0061 S
bi_1_a,bi 2 a 37.086 7.865 <0001 {S
bi_1_a, mono_a 8.078 9.058 1846
bi_1_a, tri_i_a . -13.700 11.285 018218
bi_1_a, ir_2_a 18.800 11.285 0008l
bi_1_a, ri3_a 34.500 11.285 <0001} S
bi_2_a, mono_a -31.008 9.643 <.0001{S
bi_2_a, tri_i_a -50.786 11.758 <00041S
bi_2_a, tri_2_a -17.188 11.758 00491 S
bi_2_a, iri 3_a -2.588 11.758 6615
mono_a, iri_1_a -18.778 12.589 D026 | S
mono_a, tri_2_a 13.822 12.589 032018
mono_a, iri_3_a 28.422 12.589 <0001 S
ti_1_a, iri2_a 33.600 14.274 <0001} S
tri_1_a, Iri_3_a 48.200 14.274 <0001 ]S
tri_2_a, 1ri 3_a 14.600 14.274 045218
322 W/

The mean pitch of the vowel /u/ in the first syllable of a bisyllabic word is 144.643hz and 104.500hz in the
second syllable. These are statistically different. The mean pitch of the same vowel in a monosyllabic word is
149.333hz. The vowel /u/ in the strong suffix <ullh> has a mean pitch of 152.500hz. The mean pitch of the
vowels in all three syllables of a trisyllabic word are 144.200hz, 103.200hz and 152.500hz from syliable one
to three. With respect to pitch the first vowel of the bisyllabic word, the first vowel of the trisyllabic word, the
vowel in the monosyllabic word and the vowel in the strong suffix <ullh> are statistically the same. The pitch
of the vowel /u/ in the second syllable of a bisyllabic word and the second and third syllable of a frisyllabic
word are also statistically the same. The statistics are shown the following charts.
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(19)

Means Table for Some of FO
Effact: Some of Vowels

Count Mean  Std. Bev.  Sid. Err.

bi 1_u 14 | 144,643 14.227 3.802
bi 2 _u 16 | 104.500 9.698 3.067
mono_u 10 | 150.600 12.186 3.853
tri_1_u 5| 144.200 18.199 8.139
Iri_2_u 5| 109.800 15.991 7.151
ri_3_u 5] 103.200 8.438 3774
ulih 12 | 152.500 11.091 3.202

Interaction Bar Plot for Some of F&
Effect: Some of Vowels
Error Bars:+ 1 Standard Deviation{s)

180
160
140
120
=
3100
=
3 80
60
40
20
) i
=| 5' :l' :I' 5‘ 3[ é
- o - o ) B
_ - g :I .‘._3 l__.I
= = g t E s
Cell

Fisher's PLSD for Some of FO
Effect: Some of Vowals
Significance Level: 5 %
Mean Diff.  Cril. Diff.  P-Value

bi_1 u bi2 u 40.143 10.596 <0081 S
bi_1_u, mono_u -5.957 10.596 2647
bi_1_u, it o 443 13.334 9472
bi_t_u tri2 u 34.843 13.334 <0001} S
bi_1_u, tri3_u 41.443 13.334 <0001} S
“bi_1_u, ullh -7.857 10.068 .1235
bi_2_u, mono_u -46.1060 11.446 <0081} S
bi_2_u, kri_1_u -39.700 140181 <g001}s
bi 2 _u, il 2 u -5.300 14.018 4517
pi_2_u, tri 3_u 1,300 14,518 8532
bi_2_u, ulth -48.000 10.858 <08611}S
mono_u, tri_1_u 6.400 14.018 .3641
mono_u, ki 2_u 40.800 14.018 <.0001]8S
mono_u, tri 3_u 47.400 14.018 <0001} 8
mono_y, ulh -1.960 10.558 7295
tri 1t u i 2 v 34.400 16.186 <0001 18
trif_u, ri_3_u 41.000 16186 <0300t { 8
tri_%_u, ubh -8.300 13.623 2272
tri_2_u, {ri 3_u 6.600 16.186 4172
tri_2_u, ullh -42.700 13,623} <0001]8
tri_3_u, ulih -49.300 13.623 <0001 8
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33 Amplitude
331 Ja/

The mean amplitude of /a/ in syllable one and two of a bisyllabic word are 480.400db and 155.00db
respectively. The mean amplitude of same vowel in a monosyllabic word is 484.333db. The mean amplitude
of the vowel in the strong suffix <alh> is 396.375db. The mean amplitude of syllables one through three in
trisyllabic words are 265.00db, 203.800db and 80.400db respectively. The amplitude of the first vowel in the
bisyllabic word and the vowel in the monosyllabic word are statistically the same. Although the vowel in the
strong suffix <alh> has a high mean amplitude compared second and third syllable of the longer words, it is
still statistically different from the vowel in syllable one of the bisyllabic word and the vowel in the
monosyllabic word. The comparisons are illustrated in the following charts.

(20)
Means Tabie for Some ofamp

Effect: Some of Vowels
Count Mean  Std.Dev. Std. Err.

alh 8 | 396.375 91625 | 32.394
bi_1_a 20 | 480.400 97.608 | 21.826
bi_2_a 14 | 155.000 56.415| 15.077
mono_a 9| 484.333] 116648} 38.883
tri_1_a 5 | 265.600 88.856 | 39.737
tri_2_a 5 | 203.800 49.464 |  22.121
tri_3_a 5| 80.400 29.382 | 13.140

interaction Bar Plot for Sems ofamp
Effect: Some of Vowels
Error Bars: t 1 Standard Deviation{s)
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Fisher's PLSD for Some of amp
Effect: Some of Vowels
Significance Levat: 5%

Mean Diff.  Crit. Dff. P-Value

alh, bi_t_a .84.025] 71.863] .0227]§
alh, bi_2_a 241.375] 76.135] <0001)S
alh, mono_a -87.958 | 83.472| .0392|S
alh, tri_1_a 130.775| e7.932] 0097 |S
alh, tri2_a 192.575| 97.932| .0002}s
alh, tri_3_a 315.975] 97.932| <.0001]S
bi_i_a, b2 a 325.400] 59861 <0001)S
bi_1_a, mono_a -3.933 $8.952 8085
bi_1_a, tri_1_a 214.800 | 85892 <.0001|S
bi_1_a,tri 2_a 276.600 | 85892 <.0001]S
bi_1_a, tri_3_a 400.000 | 85.892| <0001|S
bi_2_a, mono_a .320.333| 73.384] <0001]S
bi2_a, tri1_a .110.600| 89.498] .0163]s
bt 2_a,tr_2_a .48.800| s89.488| 2797
i 2 s, ir 3_a 74600| 89.498] 1006
mono_a, tri_1_a 218.733] 95817] <0001S
mono_a, tri_2_a 280533 | 095817] <0001]S
mono_a, tri_3_a 403.933| 95817] <0001]S
tri_t_a, tri_2_a 61800 | 108.646] 2596
i_f_a,tri_3_a 185.200 | 108.646] .0012]S
tri_2_a, tri 3_a 123.400 | 108.646] .0267S

332 A/

The mean amplitude of the vowel A/ in the first syllable of a bisyllabic word is 376.643db and the mean
amplitude of the same vowel in the second syllable of a bisyllabic word is 90.900db. The mean amplitude of
/u/ in a monosyllabic word is 348.222db. The first vowel of the bisyllabic word and the vowel in the
monosyllabic word are statistically the same with respect to amplitude. The mean amplitude of the vowels in
syllable one through three in a trisyllabic word are 216.400db, 59.699db and 70.400db respectively. The
vowel in syllable one of the trisyllabic word is statistically distinct from the vowel in the monosyllabic words
and the vowel in the first syllable of the bisyllabic words. The vowels in syllables two and three of the
polysyllabic words are statistically the same with respect to amplitude. The mean amplitude of the vowel
contained in the strong suffix <ullh> is 144.667db. This is statistically different from the first vowel in the
bisyllabic word and the vowel in the monosyllabic word. These statistics are illustrated in the following
charts. '

@1

Means Table for Some of amp
Effect: Some of Vowels
Count Mean Sid.Dev. Std. Err.

bi_1_u 14 | 376.643 98.091 | 26.216
bi_2_u 10| 90.900 30.613 9.744
mono_u 10 | 359.100 73.340 | 23192
tri_1_u 5 | 216.400 70.431 | 31363
¥i2_u 5| 59.600 324761 14,330
wi_3_u 5| 70.400 56,119 | 25.097
ulh 12 | 144.667 47.080 | 13.585
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Interaction Bar Plot for Some of amp
Effect: Some of Vowals
Error Bars: 1 1 Standard Deviation{s}
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Fisher's PLSD for Some of amp
Effect: Some of Vowels
Significance Level: 5%
Mean Diff.  Crit. Diff. P-Value

bi_1_u,bi 2 _u 285.743 55.663 <.000118
bi_1_u, mono_u 17.543 55.663 5301
bi_1_e, tri_1_u 160.243 70041} <00011]S
bi_1_u, tri2_u 317.043 70.041 <0001 |8
bi_1_u, tri_3_u 306,243 70.041 <0601 ]S
bi_1_u, ulh 231.976 52.888 <.0001 | S
bi_2_u, mono_u -268.200 60.123 <0001 ]S
bi_2_wu, tri_1_u -126.500 73.635 0012 | S
bi_2_u, tri_2_u 31.300 73.635 .3979
bi_2_u, tr_3_u 20.500 73.535 5796
bi_2_u, ulih - -53.767 57.563 0665
mono_u, tri_1_u 142.700 73.635 0003 S
mono_u, Ifi_2_u 299.500 73.635 <0001} S
mono_u, il _3_u 288.700 73.635 <000t | S
mono_u, ulih 214.433 57.563 <0001 ]S
_t_u, i 2_u 166.800 85.027 G005} S
tri_t_u, tri_3_u 146.000 85.027 oot1ls
tri_i_u, ulih 71.733 71.561 0495 | 8
i 2_u, 4 3_u -10.800 85.027 8000
tri_2_u, ulh -85.067 71.5661 020718
ri_3_u, ulh -74.267 71.561 042218
34 Discussion
341  fa/

Since monosyllabic words containing /a/ consistently pattern with the first vowel of a bisyllabic word which is
stressed, monosyllabic words must also be stressed. With respect to monosyllabic and bisyllabic words, the
mean length pitch and amplitude for a stressed /a/ is approximately 210.00ms to 225.00ms, 136.00hz to
142.00hz and 480.00db to 485.00db. The strong suffix <alh> has a consistently high mean with respect to all
three measurements, but it patterns statistically with the first vowel of a bisyllabic root and the vowel in the
monosyllabic root with respect to length and pitch only. The first vowel in a trisyllabic word has a higher
mean then vowels two and three with respect to length, pitch and amplitude; however, this vowel is
statistically the same as the first syllable of a bisyllabic word and the vowel in monosyllabic words only in its
length. Although there are some differences in syllables two and three of a trisyllabic words with respect to
mean measurements, they are consistently statistically the same. Since the final two vowels of a trisyllabic
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word and the final vowel of a bisyllabic word are consistently lower than the first syllable, it scems that these
vowels are ether stressless or carry some kind of secondary stress. The mean with respect to length, pitch and
amplitude of vowels with “non-primary” stress are as follows: the mean length is 114.00ms to 164.00ms, the
mean pitch is anywhere from 107.00hz to 122.00hz and the mean amplitude is anywhere from 80.00db to
203.00db.

342 N/

As is the case with /a/, the first /u/ in a bisyllabic word and the /u/ in a monosyllabic word are consistently the
same statistically. The mean length, pitch and amplitude for a stressed /u/ in these positions is 173.00ms to
185.00ms, 144.00hz to 149.00hz and 348.00db to 376.00db. With respect to length and amplitude, the first
vowel in a trisyllabic word and the vowel in the strong suffix <ullh> are considerably longer. It appears,
therefore, that the vowels in these positions also carry primary stress even though they are statistically
different from the same vowel in the first syllable of a bisyllabic word and a mono-syllabic word. However,
both the first vowel in a trisyliabic word and the vowel in the strong suffix , <ullh> pattern with the first vowel
of a bisyllabic word and the vowel in a monosyllabic word with respect to pitch. The mean measurements with
respect to “non-primary” stress as represented by the second syllable of a bisyllabic word and the second and
third syllables of trisyllabic words are 108.00ms to 129.00ms, 103.00hz to 109.00hz and 59.00db to 90.00db.

4 Roots and Strong Suffixes

In order to see whether or not the vowel contained within a monosyllabic word has stress when a strong suffix
is attached to it, it is necessary to look at the vowel quality compare the acoustic correlates; namely, length,
pitch and amplitude, of the both the vowel in the bare root and the root with a suffix attached to it. It is also
necessary to compare this with the mean of all three measures in the various positions discussed. Notice in
table (22)that the numbers look similar when comparing the bare form and the suffixed form and the suffixed
form to the mean of the monosyllabic words containing Av/.

(22)

VOWEL

ms FO amp
push (1) 179 163 478
push (2) 176 145 478
push (3) 202 148 482
push (4) 179 156 431
push (5) 180 157 406
push=ullh(1) 173 164 437
push=ullh(2) 180 143 388
push=ullh(3) 176 137 348
push=ullh(4) 174 136 361
push=ulth(5} 164 134 310
mono-u {(mean) 184 149 348
bisyllabic o-1 (mean} 173 144 376
bisyllabic 5-2 (mean) 108 104 90

Crucially, the vowel in the monosyllabic root does not resemble that of a vowel contained in syllable two of a
bisyllabic word. In fact, the vowel contained in <push> is statistically the same whether or not it has a strong
suffix attached to it. The following charts demonstrate that the length of the vowel A/ in <push> is the same
whether or not a suffix is attached.
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(23)

Means Table for ms
Effect: root

Count Mean Std. Dev. Std. Eer.
push 5| 183.200 10.618 4.748
push_ulh 51 173.400 5.899 2.638

Interaction Bar Plot for ms
Effect:root
Error Bars:t 1 Standard Deviation{s}
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Fisher's PLSDfor ms
Effact: root
Signiticance Leveki 5 %
Mean Diff.  Crit. Diff.  P-Value

push, push_ulh | 0800 12.526] 1088

As is demonstrated below, the pitch of the vowel in <push> is also statistically the same whether or notithas a
strong suffix attached to it.

(24)

Means Table for FO
Effect: root
Count Mean  Sid. Dev. Sid. Err.
push 6| 134.600 18.623 8.328
push_ulh 5| 142.000 15.050 6.731

interaction Bar Plot for FO
Effectiroot
Error Bars: i 1 Standard Deviation{s}
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Fisher's PLSD for Fo
Effect: root
Significance Level: 5 %
Mean Diff.  Crit. Diff. P-Value
push,push_uh | -7.400] 24.693] 5091 |

As is illustrated below, the amplitude is also statistically the same.

(25)
Means Table foramp
Effect:root
Count Mean Std. Dev. Std. Emr.
push 5 | 460.600 122.992 55.004
push_ulih 5] 525.400 104.825 48.879

interaction Bar Plot for amp
Effect:root
Error Bars: 1 1 Standard Deviation{s}
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Fisher's PLSD for amp
Effect: root
Significance Level: 5 %
Mean Difi.  Crit. Diff. P-Value

push,push_uh | -e5.400 | +e6.657] .as1a]

These preliminary results support Watt’s (2000) claim that there is a resetting of the stress domain with the
addition of a strong suffixes. These preliminary results also indicate that mono-syllabic words have stress
when they are attached to strong suffixes.

5 Conclusion

This paper has explored the acoustic correlates of stress with respect to /a/ and /u/ in Skwxwii7mesh. The
results show that length, pitch and amplitude are relevant when distinguishing primary and secondary stress;
however, in tri-syllabic words the distinction between secondary stress and tertiary stress is less clear. Itis
also unclear whether the last syllable of a bigyllabic word patterns with the second or third syllable of a tri-
syllabic word. This paper has also shown that the length, pitch and amplitude of a monosyllabic word when a
suffix is attached to it is the same as the mean of all three correlates of a monosyllabic word. This supports the
claim made in Watt (2000} that there is a resetting of the stress domain with the addition of strong suffixes.
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Appendix A: Key to Skwxwiti7mesh Orthography

Orthography | IPA Orthography | IPA

r P kw Y

r’ pl - kw’ ok

m m XKW W

m’ m k q

t t K ql

t th kw w
q

ts ts kw’ q“w

ts’ tsl X %

s s W W
X

n n h h,x

ch tf w w

ok’ tfl y j

sh ) y it

h { e 2

it tl i ie,e

1 I u 1,0,

k k a a

K kil 7 ?
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