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L ABSTRACT
" . l I I o Ty
7' The aim of this: theSLS ‘is to 1nvestlgate the extent

to/Whlch surface phonetlc contrasts are. actually present in- |
/the acoustic stage.of the’speech.chaln, and to.deflne the = .
acoustic nature of such contrasts. " This is malnly a spectro—
graphlc study- of the three "extreme" vowels, (/1/, /a/ ahd
‘/u/) to determlne some pf the acoustlc effects on vowels of

Ll

y .
vowel and consonant gemlnatlon in. two unrelated languages, p

Eskimo (Labrador Inuttut) and French (St Plerre et Mlquelon o

[y

dLalect) : The phonologlcal stafus of vowel and consonant
fgemlnatlon in French is qulte dlfferent from thelr status 1n
Esklmo. In French these-processes occur across word'
: boundarles, whereas in Eskimo they ‘are word 1nternal | ] ;1.
M1n1mal palrs in sequences of the types CVC, CVVC
'CVCC, and CVVCC were recorded by two 1nformants (one of each
1. -

sex) for each dlalect. The various dlsplays available from a

e modlfled Kay Sonagraph provided the relevant data oh. vowel,

B quantity and quality.
. The main conclusions concerning voWel,quantity are as - -
. follows: ; o -

(a). The vowels in the above four types of sequefices are
r . . . : ] ) r.. ..
- not-always'different-in absolute duration but they
always contrast in relatlve duratlon (i. e., as

fractlons of the duratlon of the total sequence)
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(b)t The geminatibnlof a following~consonant is found to
o : . . - o4 .

,have a more reducing‘effect on the duration of a : ;\\\
preceding vowel in Eskimo (a  language which has | e
S - y ‘ : :

gemination within worq boundaries) than in French . oo
(a 1angﬁage which Hae_gemination across word - -
:boundaries). s R

o) - Gemination of a'following.consonant is found to:nave . I
T a greater effect on the duration of a precedlng e ’_;

sfhgle vowel tham on a precedlng double vowel.

‘The concepts of co—artlculatlon effects and language-specific :"\o,

‘neutral tOngue positions provided bases for tentative

-

explanations for some of variations in duration.’ o o
- ’ - B - Ve /.\_4_( M
. L ‘o e T - G
Measurements of formant frequenc%es and intensities ~
- . i - \ -~ .

“tsugéested‘the following genera;izations abgut'vowel,quality;

“(a) Whereaé all three single vowels in Eskimo.are=more
mid-central than-their corresponding double cor-

.relates, this.is not true for the: French high-back
vowel, - . - Lo ‘ - [

'
o

(b) The effect on its quallty of the’ dOubllng of a VQwel N

”

,1s,greater than the effect of the gemlnatlon of_the

. i .o : . : ) . )
following~éonsonant. R c SRR
. I Sk S . .
{(c) Formant‘intensltles provide more con31stent cues.than

do formant frequenc1es for .the 31ngle/double vowel
J

distlnctlon.'u ; B .' I ' o -i : ’ #
”The final CODClUSlon of this research ls that vowel
dodbllng has a greater effect on both- vowel quantlty and e'\

-

1 -
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LA . . - s L. . . . Lot
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1.6 The.Focus Qf'ThisiThesis.
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- 1.5 .Some Phanl%gical°Notés‘on Eskimo
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1 SOME THEORETICAL BACKGROUND
B ) . o T (h .
i, 1.1 Introductory Comments - ° ' .
:q:: '?" . . E w.-' “ . ' "." o ] e :
];@;' "The aim‘of this chapter is to provide some theoretical'-

background for a spectrographic study of vowels 1n Esklmo

and 'French. It attempts to deal w1th such concepts as
) « - .

phonemes and ‘their dlstlnctlve features, and, how these are

manlfested at the varlous stages of the speech chaln

r. <

(partlcularly the acoustlc stage). It also trles to dls—

tinguish "deep" from "surface" phonology. ' r;'
1.2 'Str'uctura][ Phonology oo

4 T e

s , . , .‘..<.a
. Originally the phoneme was defined in psychologistic

3

‘terms. J Beaudouln de Courtenay and hlS sthool deflned the

J

phdneme as the “psychologlcal equlvalent of the speech sound“
(de Courtenay, 1895:152) . - The main argument against this-
deflnltlon-was presented'by,Trubetzkoy of the Cercle

L1ngulsb1que de Prague in his book Pr1n01ples of Phonology

“a

) -

(Grundzuge der Phonolbgle) Trubetzkoy (1939 37 38), 1n dls- E;

cu551ng de/Courtenay s v1ews, says that
. l

Several speech\ééunds can/ correspond to- the same
phoneme, each\such sound ‘having its own psychic
equlvalent, namely acoustic and motorc 1mage cor-

" responding to.it. . . . @ This deflnltlon is based
‘on_the assunption that the speech sound itself is

a concrete positive given entity. . . . The‘speech
sound can only be defined in terms of its re- ©
lation to the phoneme.. But if .in the definition of

d ' : . ’ T @

-
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the phoneme one proceeds from .the speech soqnd, one
15 caught in a v1c1ous cirele.

A T—

Trubetskoy hlmself (1939 35- 36) deflned phonemes as follows.

Phonologrcal units that, from the standp01nt of a
given language. can not be analysed into smaller

successive udlts. . « . The phonemes are then the
-dlstlnctlve marks of the configurations of words.
. . . One can say that each word can be completely

analysed 1nto Jphonemes, - that it consists of phonemes
in the same way as- a tune composed in major. scale,
although each tune will contain-something that ii‘
makes it a spec1frc musical conflgu ation. ..., . One, v
can say that the phoneme is the sum of tﬁe\phgno- _“ '
loglcally relevant propertles of a sound o

With Trubetzkoy and Jakobson, both of the Prague

School started a new tendency toward purely llngulstlc
; .

ahstractlons (Such as the phoneme) which could be deflned

without reference to other sc1ences, for example, psychology.

In Amerlca, Twadell (1935) revxewed a. number of

attempted deflnltlons of the phOneme and: suggested a hlghly

abstract of his own. Two of the deflnltlons reviewed by

' Twadell (1935 65) were ‘the ones glven by Jones and Bloomfleld

- swho both conslder the phoneme as a thSlcal reallty but who

seem to hdve opposed views of that reallty. -
It appears that Jones's task in determlnlng a- phoneme
is in-a way the converse of Bloomfield's. Whereas -
Bloomfield. has to determine. some common charac-' -

, teristics (acoustic) fraction which makes-all members
of the group.: Jones has to determine the hiatus of
organo—genetic similarity which sets of all members

- 0of the group as distinguished from the members of all

' groups. - o .

Not' only does Twadell cr1t1c1ze those who look at the phoneme

S as ‘a physical reallty but he also crltlcizes those who

: I
con51der the phoneme_as,a mental oxr psychologlcal realltyv,

h

-
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He diSagrees with‘the idea of the phoneme as a.mental reality
because, as ‘a deflnltlon, it does .not meet the requlrement of
methodologlcal fea51b111ty within the framework of. llngulstlc
study for it is ‘inaccessible to 501ent1f1c'method TwadeIl
'mental' deflnltlon of -a phOneme, raises two objectlons'\

1) We have no right to guess about.the llngulstlc
A worklngs of an 1naoce551ble m1nd'~

I' . F

2} We can. secqre no advantage from such guesses.

. The llngulstlc process of the mind as. such aré quite .
51mply unobservable. o -

igln saylng thlS, Twadell (l935 57) dlsagrees w1th Sapir (1933)

who glves in his artlcles "The Psychologlcal Reallty of

.Phonemes" arguments for justlfylng the . 'ascrlptlon of

‘reality toymental sounds and sound .patterns". Twadell = !

(1935:58) claims that in all his examples "Sapir is obligated

to present negative evidence of the real ‘mental existence of

the phoneme,‘that is, .the constant failure of his subjects to

~

. ‘record dlfferently sounds which are objectlvely dlfferent"'

Twadell (1935: 50) also states that many péaple glve

.deflnltlons of the phoneme,as.both'"a:mental and physical

,'realityﬁ., He says that, for'example, (1935:59) Jesperson at

the Copenhagen Conference defined a phoneme as
e \

e a famlly of sounds which form an obgectlve point of °

- view may be regarded as distinct but which are felt
naturally by the: speakers of a certain language -as
being identical, because they are not used to.keep
words apart . N

e} - ' A

/ ',- Accordlng to Twadell (1935: 67), “all attempts to’

.. (1935 57 in dlscu551ng the pr1nc1ples whlch 1nvalidate the'



associate the term phoneme with.either a mental or a physical
reality appear'open'to serious 'if not unanswerable objectionsf"

He therefore proposes (1935 67) a new lnterpretatlon of the

phoneme as a "flctltlous unlt"' Accordlng ko h1m (1935 67)

1

’ there are two advantages of such a deflnltlon

1).,We could use’ the phoneme as a termlnologlcal
: convenlencg Just as well as present,

" 2) 'We should not have to use as legal currenéy in
e out study the promissory notes of the laboratory,
.which are liable to a heavy discount. S

]

After listing deflnltlons proposed by others, Twadell (1935'74)
1llustrates his. own 1nterpretat10n of the phoneme w1th thlS’

example. C o : J_ . . . - o
: - . .

The mlcro—phoneme whlch is correlated to- Elll belongs_“-
with the mlcro-phoneme which is correlated to nap. .

"« . The P- phoheme is therefore the sum of all those
‘phonologlcal differentiae which correSpond to a =
bilabial, voiceless, stop. Thus we can combine. the
‘stops of pill, nap, tapper. . . . When we speak'of: a
phoneme we are using an abstraction as a termino- .
logical differentiation among the elements of . -
language. . . . A phoneme does not odcur,-lt ex1sts.

This kind.of deflnltlon d1d not appeal strongly to
: ; - o
all other- llthlsts for various- reasons. -'Such extreme
: /

abstractness ‘did not ‘appeal to structurallsts like Martlnet ‘
for example, who held a functlonal view of the phoneme.'

Martlnet outlined his views in his book La Descrrptlon

| Phonologlque_(1956). For Martinet (1956 ll)

- Tous ces instruments de communlcatlon que sont'les . '
langues dans le sens ofi les éntend le linguiste, -
comportent deux. types distincts d'unit&s:: 1) des .
unités douées d'une signification et d'une forme -
‘phonique, 2) des unités’ ‘distinctives qui ont une o
forme phonique mais pas de 31gn1f1catlon ‘en elles- -,
;memes. . : s

-' . - 1 :
. s - —-
‘
* .

.~
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' Martlnet talks about two "artlculatlons du langage humaln“.

One pornt must be made here concernlng Martlnet s terms.- He

doeSNnot mean “artlculatlon in the Engllsh phy51ologlcal

°

sense of the word but rather the two dlstlnctlve 1evels of -
sequ_entlal unJ.ts. The dlagram below illustrates his p01nt:

e, g.-, MAL

Premlere artaculatlon : meanlngful unlts (= Morpheqes)

MA belng the meam.ngful unit .which translates .
into such meanlngful Engllsh units -as badlx '
or 111 : Lo s i

___/
. - 5
. y’)‘_/";. : i

e.qu, /M/+/A/+/L/

Deuxleme art:.culat:.on. meanlngless units’ (= Phonemes)_~

(= Phonhemes) which serve to.keep French: :
: morphemes phonologically separate but which in .
. themselves are me:—@:.ngleSs. - o '.

/M/, /A/ and /L/ being: the . dlstlnctlvt unlts . L

MAL belongs to the "fJ.rst artlcuIatlon“ Pecause it has a
','-,'a ¢ 4 ' A} N

meanlng but MAL is. analysed 1nto three dlstlnctlve sequentlal
unlts, /M/, /A/ and /L/ which have a spoken form but are

meanlngless in themselves . L
b

Martinet's views are summarized below (1956 13,\,0;'39 40)

En franc;als, les seules unités distinctives sont 1é s/—\s
phonémes, c'est a dire les segmenhts résultant de laj
seconde articulation. . . . On'nomme trait d:.st:.nctl.é
ou pertlnent tout trait phonlque qui permet, .4 lui
'seul de dlstlnguer un signe, un mot ou un énoncé

, d'un aufre signe, mot ou énoncé: -en francais, la
"nasalité qui permet de distinguer mouche de bouche' ou

. - banc . de basg est un.trait pertinent. . . . Un trait

= pertinent peut, a 1l'examen phonétique,” se révéler

'. compléxe: four se distingue de pour du fait de
l‘art:.culat;l.on labiodentale et ‘fricative .de /f/ .
s'opposant & l'articulation bilabiale et occlusive de

LY

Y

e/ . MalS, comme en fram;als la b:l.labn.ale est toujours



. he deflnes it in English in his Phonology as Functional

_features were characterlzed by\a hlgh ‘degree. of abstractness

S e o
) ) Gt !: N g - ‘ !
”frlcatlve, les deux caracteres non- alssoc1ables,
labiodental et frlcatlf forment ' un trait pertinent

unique. .
Therefore for Martlnet (1956 40): "un phonéme est un ensemble
de traits pertlnents qui se reallsent 51multanement" "Or, ' as

/ ¢ -

Phonetlcs (1949:3) :" "Phonemes reveal themselves as'combinz.,'-'L"

natlons of several relevant features"

In America, the famous structuralists Bloomfield and

¢

© Sapir also récogniéed that the phoneme could be decomposedf .;_ﬁfee—f——

1nto 51gn1flcant elements, but it was Jakobson who- llved to

‘2

develop Trubetzkoy's phonologlcally relatlve propertles into

™

.a fully deveLoped theory of dlstlnctlve features. Jakobson s; } *

]

i

whlch empha51zed a strong d1v1510n between phonetlcs and

,phonology. Vacheck (1966 19). noted\that this separation

- provoked a "hostile reactlon , . o in. éome phonetlc quarters"'

Y

adwith‘their empirical bias, extreme abstractnees,aid nat

v

To various English-speaking linguists and phonet1c1ans,
) . ) \. o '

7 TY

. adequately reflect phonetlc realltles.‘ In the'proceedings of

I\
the International Congress of Phonetic Sc1ences at Amsterdam ',
J
j1932), England's Daniel Jones defines the phonemeﬂas "a f’l
family(of'sounds in a given language-which aré such'that no-

one of them ever occur 1n the same S5urroundings as any

other in words" Palmer ln his Principles ,of Romanlzatlon

~

defines the phoneme as - o e

a group of’ sounds, con31st1ng of an 1mportant sound
of the 1&nguage (1 €. the most frequently used .
I . ] Coan

'S



. mature of that reality. Here the concept of the speech chain

members of that group together with others Wthh
" take its place in particular. sound groups .« . e
(cited by Yuen-Ren Chpo, 1934:38).

In America, othex English speaking linguists also
tried to stay close to t]e.phonetic ground. Joos (1948), .

for example, tried to attack “the acoustico-auditory trends

\

’1n the Prague School" (paddock, 1970:27). Hockett in 1955

© in hlS Manual of Phonologx also attacked the audlo—perceptual

bases of Jakobson s featu-es (see Paddock 1970:38-44)

Hockett (1955-173) retain artlculatory deflnltlons of

T 1.3°T e\Speecthhain_
!- Twadell's articleT id not start a major controﬁersy

Qvergthe'reality of the'ph neme. - Most™ linguists and
| , . : : 2

phoneticians'agreed, tacftly or otherwise, ‘that. the phoneme
) .

possesses reallty, that it is as real as any other 11ngulst1c

unit such as the morpheme, lexeme, sememe, or sentence. Its -

reality may be regarded as equivalent to that of theeoretical

units in other sc1ences, for example -of atoms and molecules'

in physic¢s aﬁd chemlstry._

- The major controversy whiehldid develop, centered

‘around the question of h0w'best to investigate or observe the"

v

provides us with a useful analytical tool (see Fry; 1956, or

:Denes-and Pinson,”i963); ' ' _ e P .ﬁ;

W




.ﬂ)'-

-1

-does 'not enable us to investigate such knowledge yery

1

N » . . - : .
LA . ’ .
n ' . . \ . K
\ et ' Y .
s 5 . L. . v,
o "‘\ '5: - . s

One might assume that the best correlates for the

phoneme (or for its- distinctive features) are to ‘be found .

v

in the linguistic Hnowledge stored in the brain of the

r
-

speaker heare;;° But- the development of the reievant sciences

directly despite experiments of the type carried out by

Penfield\(see Penfield and Roberts, 1959)

- . However, attention is: naturally focused on the stages

of the speech chain.which are closest,to that knowledgezulthe

perceptual (or auditory)'stage which forﬁs a supposed direct
input to the linguistic stage, and the neutral commands

'(articulatory) stage which forms a supposed direct output frpm

the llngUlSth stage. This has 1ed to two main theories of

4

,speech‘perceptioh, that is, the auditoryyand the motor -

theorids, . e - . : .

jakobson, Fant, and Halle in their Preliminaries to

! r

Speech Analys:.s (1952 12-13) declared strongly &n favour of

.. - the result of different physical variables so that oo

the’ aud 1tory theory:

-— Each of the consecutive'stages, from articulation to
- perception, may be predicted from the preceding stage.
- Since with each subsequent 'stagé the selectivity i
- increases, this predictability is irreversible and
some vatriables of any antecedent -stage are irrelgvant
for the subsequent stage. The exact measurement.of _
. the vocal tract permits the calculation of the sound
- wave, buf. the same acoustical phenomena may be . '
obtained by altogether different means. Simllarly,
‘any ‘given-attribute of ‘the auditory sensation may be

, - there is no .one-to-one relation. between the diménSions
- of the"acoustical stimulus and the auditory attribute..
The former cannot be predicted from the latter, but .

the totality of the dimensions of the stimulus renders

-

v



the attribute predictable. . . . j“
* To sum up, the specifications of the:phoneme - [
opposmtlons may be made in respect to any stage of
the speech event from articulation to perception
. and decoding, on the sole condition that the
- variables of any antecedent stage be selected and
. correlated in terms of the subsequent stage,’ given
the evident fact that we speak to be heard in order
to be understood.

-

They defend their inciusionﬂof acoustic (i.e. spectro—
graphic) data becauseé the dcoustic stage forms theﬁ;nput.to

b .
the audltory stage, therefore brlngs one a step closer/to.r

perCeptlon than does the artlculatory stage. . /
A C qowever, some experlmentallsts have noted that

| artlculatory facts sometimes correspond more closely’to . “,<"5

irperceptual realities than do the acoustic parameters. .As -

t

early as 1957 Alv1n M. Liberman made the follow1ng statement

The occas10nal complexity of the relatlon between

articulation and the resulting sound wave ig, for

.the most part a nuisance, but it does provide us

. .with a rare opportunity to .ask.this interesting : . - \

- S ‘questlon When. artlculation and sound wave go .
' “their separate ways, which way does the perception. ..
go? -The answer so far is clear. The perception,.
always goes with'articulation. (Liberman 1957-149)

\
The reader is referred to‘the second half Of'Phlllp

C - L' o Lleberman s Speech Acoustlcs and Perceptlon (1972) for a more

' detalled exp051t10n of this motor theory.' o 1

'.f : " - We may note ‘that in. thelr Sound Pattern . .of Ehgllsh -

.
(1968), Chomskg and Halle prov1de only artlculatory correlates \

I
‘for- thelr rev1sed features, and that they abandon such very

'abstract Jakobsonlan features as Compact/lefuse in favor of”
; HQAJA--'a greater’ number of. new’ features whose phonetlc correlates

.,are,ea31er to define: Z o
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" 1.4 Generative Phonology - . ' ;o

-~ 7. "All the aboye\controversy can be called "family
quarrels" w1tb1n the broad llnguistlc school called

Jstructurallsm.' When Chomsky applled hlS generatlve methods

!
-

-to phonology, the whole questlon of emplrlcal reallty had
to be reformulated ’ Chomsky s ordered rules ‘often weakened
the lle het;ee;‘SBEEfVable phonetlc reallty and underlylng
phonologlcal entltles. These rules. also obv1ated much of
;the crlth1sm whlch had been levelled at the abstractness
. 'of Jakobsop{f/distinctive.featuresi and at the prihcipie of y.
strict binarity of features, by removing them to a deeper
“phohological 1evel where no direct observatlon was p0551b1e.
If one accepts his model of speech perceptlon one -
,must say that the experlmental phonet1c1an observes only _
. certain features of (surface) phonetlc contrasts. Chomsky
and Halle warn us that phonetlc detalls whlchgwe assoclate
-,w1th varlous phonemes can be percelved hy the hearer who'
expects' them even when they are not.actually:present in
- . the acoustlc 51gna1 . For .example, when discussing the stress
g contours of Engllsh they state that (1968:25) © '~ R
| There is no ev1dence from experlmental phonetics to':
+ suggest that these. ‘contours are actually present as.
" . physical propertles of utterances in. anything llke
the detail with wh1ch they are perceived.
o . ' : Chomsky and Halle (1968 24) summarize their own

L . - 2
3 . ~ s
K . .
)

theory of perceptldh as follows'

ST We might Supp e, on the ba51s of what has been.
B . suggested so far, that a correct-description of

-



-

perceptual processes would be something like thlS'
. the hearer makes use of certain cues and certain
expectations to determine the syntactic structure
- and semantic content of an utterance. Given a
"hypothesis as to its syntactic structure-—-in
particular its. surface structure--he uses. the- o
phonological principles that he controls to deter- ' -
"mine the phonetic shape. The hypothesis'will then ' e
be accepted if it is not too radically at variance '
with the acoustic material, where the range of
perimitted discrepancy may vary widely with con-
ditions and many individual factors. Given
* acceptance of such a hypothesis, what the hearer o .
Thears' is what is internally generated by .the - . ,
rules. That is, he will. 'hear’ the' phonetic shape \\
determined by :the postulated syntactic structure *
.and the 1nternallzed rules.

One of the aims of thls thesis is to ihvestigate‘the

. extent to which certain surfaee phonetic contrasts are

. o L F
actually present in the.acoustlc stage and to- deflne the !

acoustic nature of such-contrasts.l ThlS thesis is malnly a

H

spectrogrephic study of vowels to determine some of thej

acoustic' effects of vowel and consonant gemination.'

4 -

»

‘1.5, Some Phonological'Norés'pn
SR I'_.‘ ~ Eskimo-and French

dit:was decided to examine two unrelated languagesi

¢

Eskimo and French, "It seems to me v ry interesting to use

- - AsaN

French smnce I am myself a natlve speaker of this langua@e
and since two lnformants from my 0wn dlalect were avallable

and willing tq.help me. The“dlalect observed 1s the dialect

-
'
v
.

.v-‘i- . - . . ' . \ 'B,

) av01d possible confusion hereunder, vowel geml- .
nation will be referred to as doubllng conhonant gemlnatlon
‘w1ll be called gemlnatlon. : -
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of St. Plerre, capitdl of the archlpelago of St Plerre et
Miquelon, last Erench‘pos;esslon in North América and
situated at about twelve mileé-bff the South coast of New-
ﬁoundlend (see Rannie, 1963) The St 'Pierre~dialect has

~strongly re51sted 1nf1uences from the Engllsh whlch

"surrounds" it; except for a few borrowed Engllsh wqrds

?

P

‘(see park, 1972), it remains very close to the so-called - ./

N . B ‘ '
\"Standard Erenchh.bécause o£ constant contact withr_rance | ,/7
through education, admlnlstratlon radlo, teleV151 n, etc. ‘h ;”5”
The other 1anguaqe which is used in thls tudy is'_f j
Eskimo, partlcularly the type called Labrador In ttut as .
represented by the dlalects of Nain and Hebron. |

1 -_‘5, . \ f . RapES
1nform§nts were at hand in the Lingulstlcs Dep rtment to - G

Two

help me in my research.'
"The phonologlcal status of (consOnant) qemlnatlon

and (vowel) doubllng in French is qulte ‘different from thelr

status 1n_Esk1mo. In French these processes occur mainly B
1 . . . T '
3 . . Pof .. i

across word boundaries, whereas im Eskimo they are word -

internal. _

' Example: ~ French - . ~ Eskimo
/Pie ici | Piisi . (Peas) :
un cap pas beau Nukappiak (Chlld)

’ Each language has been studled by linguiststof -

,'IThe reader is referred to Sectlon 2 2 for more' ~L . .-
detalls about the informants. _ oo '



, . : 1Y
- ‘ o2 .
Kl

Vin - . . ’ ' .
- different schools, but I. am not aware of any generative- . ,

ljdescription of Eskimo phonology whichfapproaches ‘the broad

.‘ Engllsh and French.

~

_li\-mwl-

e > q . Pad » . °
. 8cope of Shane’s French Phonology andg Morphology (1968).' o T

»

Generatlve phonology is a relatlvely new development and

R

attempt at comprehen51ve generative phonologleslhave usually

°
on l

been congerned :with better known languages such as Ru551an,

w

R

AS ‘a matter of fact I ‘am aware of only one generatfve : “

o e s
transformatlonal approach\to the Esklmo language. This study

ts“ﬁaﬁ belng carrled out. in tﬁ\mDepartment of LlﬂgUlStlcs at o
y . S
MemorlalJUnlver51ty of Newfoundland by L. R. Smlth, but hlS o

results have not yet been made publlc. LT . . N
éln structurallst approaches to the study of the

Eskimo language, the issue of "vowel lengtw'ls a problem

whlch still remalns unsolved leferent llngulsts have .,

con51dered thlS 1ssue ~and the next few pages glance at a few

~

con51derat10ns of thlS vowel length problem in both Languages.

L .R. Smith (1974) a llngulst at Memorxal Unlver51ty,'
d01ng research on Labrador Inuttut, conslders three vowel .- - 4.
phonemes /1/, /a/, and. /u/ and says that in surface output

L}

"the longest vowel'or consonant cluster is a sequence of two. : |

. The . three vowels can be doubled or palred", to- yleld a, total

u\ ‘,l'
of three short and,nlne long‘syllable nuclei as follows: = - )

: i
! . - - f

Short - i . a | u



)

8’ .
. R .o ’ <
. . ) .
° - N o.-‘ [ < N
, ! ? . " » 15 ° .
T ey . ¢ v
o . - il , Cai . ui .
. "_’ ‘ |yt
’ Long ia aa £ - ua ¢
° ° \ ’-."r: UQV
° Ll . 13 N - J"‘ 3
. o iu c au uu

';;; . Smith (1974) also states that- “aLtHough a morpﬁo—'”'

'ﬁ phonemlc dlstlnctlon between iong and double vowels is likely |

§

there 1s no surface contrast“

R_ “ "

%' to be desxrable,

. Smith also notlces a “dlfference 1n quality between

P

long and shprt vowels, due to an addatlonal tlme required S

to reach the artlculatory target,, and glves the fo}lgw1ng

v D . v *
.phonetic descriptions of steady\yowelslln Eskimo:
{ ° i 7 —i; " ,
Ji/ = ! -4 /ii/ . =
f T Llax . tense
. . DN . ° —qu.o"' . 'I'u: /".
s = . v fau/ o= .
lax ' tense v
% Y _. - 6 - -
- > Ty a - " as
Y YA T N Jaa/ = ..
- ' lax | rL tensé o
. ,(_ " 0 A - = \ — . -

v .

N . . . " L, °
~This gives 'the percepthal impression of a“tense/laX‘distinctlon

‘betWeen. long or double voWels and short;or sihgle“vowels.

.9

is onetié¢ difference is espegially noticeable or an R
Thi ?h d ff 11 ti ble £ C e

' o

. Engllsh speaklng ll_gplst who has a tense/lax &lstln&tlon in

w0 . . -

his own natlve langUage1 - e ‘

7

a

o’
N Inuhls_art}cle

"West Greenlandlc Esklmo and the

. PRI PP
r

repfesentation ‘of Vowel Length", Charles Pyle (1971:115) of ot
. .a-y . . R v - . ! . . P

o &

e,

- \ lAdvanced/retracted tongé; root has been recently
propoged by Lindeau et al’ (1972)~--as the artlculatory cor-

e o

relate of thls tradltional dlstlnctlon..j
T . - .
° o

T ., .
\ v - N . ° e 0+ \'n.



the University of Illinois considers the two methods
: ° - N, - . . ‘
of representing long vowels which have been used o P
more or less indiscriminatelysin phonologlcal '
descrlptlons. -In some cases long vowels have .
-+ _been represented in'a single segment marked for o
" length and in other cases they :have been rep- ’ i
resented as a sequence of identical short vowels.

s L]

» Pyle (l97l 143) ralses the problems caused by
. I

dlfferent dgderlylng soutces for these vowels and comes to

Ul

the conclu51on that: e L ' ’ . .

there are no voweéls which ate longer than two mora !

on the surface, dlthough there are several types

'of cases where one would expect to find three mora-

long vowels. . . . A sequence of three identical

vowels must therefore be shdrtened to only two. .

. . . The question of how to represent vowel ' A
length is apparently very complex. . - .-

Gregg s A Student's Manual of French Pronunciation

~(1963) may be regarded as a typlcal structural (surface)

"surface vowel phonemes in so-called standard French whlch -

o

o CL Lo . . L
- ,contexts, Before voiced fricatives (p. 39), will be

T

analy51s of French He . recognlzes a maximum of 51xteen
he subd1v1des as follows (1963 32) . -

A)_'The normal oral vowels ' .
Front.lll] [e] [Ei.[a] .moQingffrom close to open
. Back: [a]- [Q] [o] [u] moving from open to close
B) The abnormal oral vowels - - i
I ~ 4 B T B Y O ) R !
C) The nasallzed vowels ; ,

R - L€] [&] (5] hE]

‘Gregg (p. 38) regards all the French vowels "as s

ba51cally short in quantlty" but recogmlzes lengthened

<

allophones in certain phonetlc contexts. One 6f these -

7 : ' ' . -
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<investigated in this'theéis 4see'section'3 6 below). My two
/ g / ’

- French 1nformants ‘have no; front/back contrast in the fully

‘ -

‘g L _ opéen vowels. ThlS lack of an a/a. dlstlnctlon supp0rts Gregg s

_statement (p. 34) that. "with the majorlty of'the younger

v generation, however, this oppdsition‘rs not observed". *Both

'my-hnformants were in their.late teens.‘ In fact this

: o neutrallzatlon is. general in the St Plerre dlalect of French.
However, the degree of frontness/backness of the 51ngle open

_? v?wel phoneme ig an 1dlolectal feature in St Plerre. My.’ :

male 1nformant consrstently uses more retracted allophones

~ of this phoneme, whereas the female-informant has more.

h .- -

fronted allophones}

h; - ' In dlscuss1ng French consonants Gregg also mentions

N

(p. 61) the fact that:
. . "_the double cbnsonant may be pronounced double in a
« _ . ..great many -learned words especrally‘those borrowed
¢« from or through Latin, e, g., ‘inné [in-ne] illégal
[11—le—gal] S 0
As a natlve speaker of French (St. Pierre dlalect) I ‘can say
that thas dlstlnction is not appllcable to the dialect .
studled in thls the51s, and that the only case where consonant
gemlnatlon occurs En thlS dlalect is across word boundarles.

The linguist who flrst prOV1ded a major generatlve

analy51s of French is Sandford A. Schane who publrshed hlS

~

“French Phonology and Morpholqu in 1968. .Schane-stated~1n o

% ", " his Introduction the aim of his analysis: “f.
Within a'phonoiogical;and‘morphologicai'describtion
of French we want to be-able to account for the

T . - o PR

. / "
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phono"'logical alternations that .take place :in.
morphologically related forms..

-.Schane _ (1968 64)- preposes a seven—vowel system for
X underlying representations o -

.Each of the seven vowels may be tense or lax, which
is equ1valent to recognizing a total of fourteen
-distinctive vowel segments. The feature 'tense'! is
not simply an arbitrary marker for distinguishing '
two types of vowels.: We have chosen this particular
feature-—and not some other one--since, ultimately,
at the phonetic level we will have to state whether
.the vowels are tense or lax. 1In most instances, the
~underlyirlg specification of ténseness ‘corresponds to
that of the derived vowel: . underlying atonic ,lax
vowels becone lax schwa if they are not deleted
tonic or pretonic tense vowels remain tense.

S'chane‘s underlying tense vowels are: capitalized:

' - ' T ) Lt L. Ty

I,E,€,A,D,0,.U. e

His underlying lax vowels are'represi_ented by the lower: case
letters: . )

‘ i,'e, e, a.O,\O, Uu"
in contrast to the surface vowel system, as’ in oxrthoepic

French, of

) @/1eeaaouy‘¢ceeeao e/ .0

For Schanel (1968 54) the underlying_mwels__az;eﬂ)alsmally

Pl

short in length" - - - e Y

! . ' o f ’

) 1Parallel diagonal lines / /. are used by Schane to
represent a broad phonetic transcriptlon, ‘which is equivalent,
to the phonetic transcription es'tablished for orthoepic

. French, also the sign # between segmehts denotes' a -word
‘boundary.' Schane s sign convention will be used in this
thesis, also sometimes the sign [ 1, will represent the - .
‘phonetic representation as referred to the I.P:A.. system. -




If one-considers the corpds.used for Frencn (see
Appendix II) in tnis expérlment, in £ﬂé lignt of Schane;s -
.tense/lax distinction, one may questipn the rellabillty.of
the data'by-asking_(a) if'the vowels used in the‘study.are

tense or lax ‘and “(b) if that dlStlnCtlon could p0531b1y

o affect the results. : B ‘ CT

sy -

o« 'Such a- dlst&nctlve feature for French.vowels is
s \
novel and éontrover51al D C. Walker in a recent paper

presented at the meetlngs of the Canadlan Llngu15thS

- D
N\

Association in May, 1974, in Toronto, ¢riticizes Schane s

findings ang@ produces a new rule for: stress. Thls new rule

' regularizes the cases ‘'of French Phonology and Morphology'f
whlch requlre the - spec1al laxing rule.u

They no longer necessitate, that lS, a boundary or
abstract tense/lax underlying distinction: in order
to be stressed on the proper syllable. Pretonic
syllables that acted like tonic ones in that they
contained fronted or diphthongized vowels will be
represented with the surface segments in underlylng
forms and.will no longer require ad hoc exten31ons
to the phonology elther.a (Walker, l§71'l7 -18).

J

Since this tense/lax dlstlnctlon and the rules which-

utlllze lt are so controver91al I decided not to take them
into account in the empirical part of this thesis. . 'My
spectrographic measurements will deal only with selected

surface contrasts in French w1thout regard to the "rules"

whlch may have’ generated such surface contrasts. .
. . . - . ’I'."I'

’ . . ¢ . o




“ ' o : 1.6° The Focus of this Thesis - ’ '“f"

» -

& - : i ) .-

R . This thesis will be observing the aeoustic stage of

?

. the Speech Chain. lIt is. the stage which ylelds the, most' : \}

.ea51ly quantlflable parameters. We w1ll be deallng w1th the *_;vw

. @

manlfestatlon of language ‘on which a phy51cal sound wave
travels from the mouth of the speaker to the ear of the

: llstener.;nBecause of modern developments ln electrlcal- o
‘ ! Ve ' ,
engineering, the acoustlc stage of the speech chaln is more -

ea51ly accessrble to ‘us than any other stage\ It is also

| more rellable in the sens@ that observations at any . other s . LT

stage are ‘likely to, have a greater effect'éﬁ"the human 4’

'sdbject and so.bias the experimenter's results. ~‘Added to

et

these facts is the unlversal presence of sound in human - ' .-
language whlch "is obv1ously a’process where by one person
transmits his thoughts]by means .of an acoustlc 51gna1"

(Libermar, 1972:31). | . e

i
. - \I ] e v
! It is posslble to observe’ and measure several —

different acoustic’ parameters on a Sona—Graph Sound Analyser

.(sound—spectrograph)

In-order to carry.out a useful investigation of the
‘acoustic parameters one'important fact must be’kept in mind

. . s - L . | I
l(l ’ I ‘ -

’

'For more information concernlng the sound spectro-
graph- the . reader is referred. to Koenlg, W., H. K. Dunn, and
L. Y. Lacy, (1946) or Denes and Pinson, (1969:119) and
,section 2.3 of this thesis for a description of the
modification made on the spectrograph used for these
‘experiments. ' N . -

\' . A s / s

AF .
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cdncernlng the dlfferent stages of the ‘s eech chaln i .

It is 'generally recognlzed that ther is ho one-tO* ‘
one correlation between the phemomena at the- various

stages of the speech event. Not all|movement of ‘the.
speech .organs have an acoustic effec p not all -
,features of the sound wave are percefived.' The game.
-acoustic effect may: be due to different aCOustlc

stimuli. "A change in two different lements at one ..f@ »
-stage may combine to produce.a change’in one. element R
. at the: subsequent stage etc.. . . . (F‘ische:r_—J;zgr(‘gex?;»sen',_3 3

1958:134) . : ST .?.:‘H

' ,DJ B. Fry .in his artigle "Perceptlon and RecognmtxOn j‘_"

fn Speech" ({1956:171) suggests that "there are f (dimensicns)

which appear to be baslc in auditory percep 'on——quality,

ilt¢h loudness and length" According to Paddock (1970%45)
it would be very convenlent if these four dlmen51ons on tﬁ'

° o

psychologlcal side could be' shown to have a one- to-one

+

cofrespondence w1th four phy51éalfd1men51ons", but Fry (1956-

,171) 1nd1cates that ‘this has not been shown. '

Although cach of the -four psychologlcal dimensions

-has its principle counterpart in the physical world-- ,
pitch: .freéquency; 'loudness:  intensity; length: - .
duration; and quality: frequency complex——each one

. may also be influented by changes in any of the
physical .dimensiong, : Thus loudness is also dependent

on frequency, quality and intensity and so on, and ,
hence there is inévitably a very complex relationship
between the' stimulus ‘and the four-dlmentaonal pattern-
to which 1t gives rise: ' . :

h 5

Observations made on the acoustic stage of the. speechzf

_ chafn'may,sometlmes be correlated wlth.some_manlfestatlons.at .

* the auditory stage. Therefore it will be sometimes‘useful to

. refer to the above perceptual parameters.' Attenbts'will also '

i

be made to relate my acoustlc observatlons to p0551b1e artl-

-culatory-sources. We may in thls way throw a llttle llght on

&J ,
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some of the connections between‘three_stades of the gﬁéech

chain in Eskimo and French. "~

." N . .
- . 4
.
.
- i
PR
" .
) + A M
. - N '
¢ ‘
.
.
t |
.
o -
. .
2 'S ¢
-
' J
[} .
\
- '
4
MY v
ok
. ' .
n
. » .
i . . '
~ ' .
ER .y .
/
o . 1,
-
1
'y
’
Pt .
\
£ -
.
' ’ ‘.
- R
. - P
- - ‘ ,
©
. . *
. . .3 ,
' f
s .
) . '
\ ' -
i -
. ' N
‘o >
' ' o —
i
Pl ‘ S '
. ' 1
'
i -
‘. Yo
' ‘
N v
! ~
3
f
.
- ). - - ]
! e v
\ -
‘v B . .
Y
of a
' . ;
. . 3
. . v
¢ A .
: '
¢




'
-
'
A
. '
« o
.
T
B f
"
. '
/
¥} 1
- -
4
-
< L O 4" .
v - [ad
f
N
'
»
- l
“
-
a
M : -
.
Y-
.- .
S
. :
T .
K Lo
)
. ~ o
‘
“
. [
' ’ M
'
.
«
¢ ‘ —
k
u -
[ .
i
oo
.
'
= .
<
»
'
3
¢
P 4
N
] .
, ;
RN i
2
«
v s
:
4
N .
'
«
»
V.
.
» '
A)
hY
« \
-
RN
) .,
’ r
A\

| - \
N 2
' <
s - . _
s .
._g “
e
-
.
. .
— -
\ ; ¢
P
-

CHAPTER 2--INTRODUCTION TO ANALYSIS
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- 2.1 Selection of'a Corpus-
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~ .' e ' ‘ 4'
... - {2 INTRODUCTION TO ANALYSIS

2.1 Selection of -a Corpus-

- Word lists were established to yield minimal pairs
® ) N } . -

in which different variables would appear\in two different -

places in sequénces. The basic minimal pairs sought were

as follows.

iocve < >CVVCe
- . T .cvecec« scvvece . "

A\l

_ s L ' . - .
where one varies two different factors, that 1s, vowel length

’,g01ng from 1eft to rlght and consonant gemlnatlon g01ng irOm
top to bottom in, the above diagram. ‘

v

. Each of the extreme vowels /1/ & /a/ & /u/ was used

and consonants were varled so that the 1nfluence of different

""env1ronments on the vowels COuld be 1nvest1gated. In‘Esklmo

the  task of. flndlng such mlnlmal palrs was relatlvely easy

_51nce it is a language which has’ vowel length or vowel

gemlnatlon as - a phonemic dlstlnctlon, whlch some llngulsts

might be tempted to call a tense/lax dlstinctlon.

Example. /Pinlk/ “insole" Vs /Pllnlk/ "negatlveness"

7 ”

‘Eskimo. has also consonant gemination as a. phonemlc dlstlnctlon.,'

_Example. /Panlk/ “daughter" Vs /Pannlk/ "dry tree". e ’

———— T

This was. not"the case for French, and utterances .with word _
/

'bonndaries had to be found in order to obtain such contexts.

1
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' . The sentences or uttgrances chosen for French were ' '
‘colloquial gr even slangy so that the informants mﬁ'.ght be
N - e, * . (:

. B encouraged to pronounce them more Aea’sily and naturally and
the requiréd gemination occurs more. pften i'r;' such speech.
A list of the minimal pairs used. for both languages- is given

2 ’ . . TN

in Appendix II.

2.2 Choice of Inforiﬁlanlts-

‘ . - . . M . - . : ) N ) l
» . . It was dec1ded to use two - :.nformants for each language,

; g e,
and: since 1t was p0551b1e o find i formants of both sexes

the - experlments were conducted w:.th oke male and one female: T
| 1nformant for both Esklmo anc‘\i French For Eskimo the = : L e
-.1nformants were Mr. Sam Melca11fe, who is presently worklng
clasely with the Linguistics Department of Memorial- Unlvers:Lty
by helplng in-research proj ects’ and teaching the conversatlon
class of Labrador Inuttut, and _M.:Lss RoSe Pamak, a future . f
.‘ graduate student in Linguistics at . the samé 1in~iv'ersit_:_y. ,,;.,f-
Mr. Sam Melcalfe was born in l9°39, in Hebro'ri: ‘
I}‘abrador,.'.and‘ he has spent most of his life in Labrador. - .' ‘ .' ik
His mother is Eskimo and his father is par'{: English, part
E;skiitto. Thé language . spoken at hone' was E:.skimo. At the age"
of eight,aSam‘ mo(red to an orppanage, where he siizart‘:.ed;
. learnihg English.-AHe has.béen' speakincj both’ 1an'guageé very ., "
= :

fluently since about age ten. He has held a varie}:%r "of
3.

_— _Jobs in dlfferent patrts of Labrador and has often Served

-as. ain in‘_terpreter.
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\. o,
M:.ss Rose Pamak was born 1n 1947 in Naln, Labrador.

»She has : spent most of her lJ.fe 1n Labrador. She stérted !
learnlng the, Engllsh language when she was six years bld.
Both her Qarents are blllngual but the language spoken at
home is 'Eskim.o.l‘ Her dialect.lé the ome spoke  around Nain.
Her(f_atner learnt English before he learnt Eskimo as he

was an\orp-han adopted by an English settler family, .Her_
mother speaks also the Indian Language Naskap_i and’ Roee_

thderstands it’ but does ‘not speak it fluently. she is

‘sthidying  French at this university and speaks French with

. ra slight English accent. s

J

L

e ' For French the irnformants were Mr., Marcel Reux,

$>resen‘tly~ a third year student at Memorlal and Mis§ Marie

.0

Chr:LstJ.ne Br:.and a flrst year student. .

. Mr, Marcel Reux was. born in. 1954 in St. ’Piéfre——

where he spent most of his life. He- came to Newfoundland .

. in September, 1973, after thaining,nis i'.Baécal'au_r.éat de

1! Ense:.gnement Seconda;re série A in May 1973 from the

| Lycé_e de St. Plerre._ He speaks English fluently as well as

'Spanish, and he is presently studylng German. His mother—

is Principal of "L'Ecole Publique Prxma:.re de Jeunes’ Fllles“

- in St. Pierre. His father is Chief Harbour Pilot of St.

Pierre. ” Bo’th‘of his: parents were bern on the isla'nd.and- .
speak standart St.: PJ.erraJ.s, ~al'so' both 'of them speak a
correct Engllsh, but the common language ‘used ln thelr home

is French .
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“Miss Christine Briand was born in 1957 in St. P_ierr'e-_
_ where she obtained' hef B.E.P.C. (Junlor matrlculatloh) in

1973, She came to St. John 'S in September,,, 1973, and aud:.ted

.H".ﬂ

sonie cl.asses at Holy Heart of-Magy High School :Ln;order, to-

improve her English. Her father owns a bookstore in St. =/

Pierre and both her parents were born on the Island and

.- _speak standart St. Pierrais.
. — ]

2.3 Apparatus '
’ Y

i ) L] . - 13 ' 1 ’ ’ 4 N
The recordings were made in an agecho:.c room, using

-

an Ampex AG ?00 tap'e reco.rderuwith. optim'al frequency response .
of 50 Hzﬁfto 7.5K,H.z.-0at a recording speed.of 3 3}4 i.pes., ° S
' aﬁdl- low. r}oise‘ Scotclﬂ._recordin_g tape. . The mieropho‘—ne' used |
'v;'ras. a 'Uni-dylne. with a flat f;equenoy response of E;_OH'z. to

- . & T
o R |
3 The tapes were played back on a w&llensak tape '

10KHz.
recorder model 1520 at a speed of 3 3/4 i.p.s.. This tape

recorder was connected to a T—Kay Sonograph 6061B equlpped

‘ w:.th a "scale magzﬁfler and Amplltude display unit, type__w

6076C. The Sono raph was modJ.fJ.ed accordlng to the plan&gé’

-/ s
gracmusly proxflded by Dxr. Peter Ladefoged (1972 78)

" . . a sw:Ltch and res1stors were added which. enable the
. /

base llpe to ,be-ralsed about 1 3/4“ J:e., to a point ‘about‘-
half way up the paper. Usmg thls sw:.tch it is poss:Lble to

make two spectrograms, one above @ﬂe other . Thus .an expanded

scale display. ‘could be obtained on the bottom part of the N o
i e A '_‘ I

!
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- * —+Hs .switch "on'. * e : e ;

2

o L
' s
( N 3 . toe

o

sheetVfor meashrements between  OHz. and 2KHz., and a
D .

"compressed" scale dlsplay could be obtalned on the top
. 4

'part of the sheet for measurements between OHz. and’ 6KHz.'

'The settings of the machlge were as fo}lows.;,' h ‘ -

(a) For normal spectrograms: . ] 3
- Mark level setting .8 ! g . L .

- AGC level setting o _p’ - i ﬁ
- HS_Switch- "on"l ! - | - - S
-- Frequency switch on '“Prnﬁ, L ,
- dide band ti}ter "on",’ o L

" (b) - For sections: o - ' "
'~ Mark: levél setting 4.5 L .
. = AGC level 1. |

- Narrow hand filter "on" = g v S
& : Z . ‘ o . 0

iExpanded scale~sectlons were made u51ng the scale magnlfler ,

. r
1 o-

‘and settlng the upper llmlt(at 4KHz.. , '. ’ . ﬂ? . j--:L-

n
.

2.4 Recording and Processing Methods

A

'Each word or-sentences, (Cf Appendlx II), was

°presented in wrlting at random to each 1nformant, who was.

=)

asked to pronounce them, at a natural*tonversat;onal speed

' at a dlstance of approximately 15 1nches ‘from the microphone.

/ v
The 1nformants wére asked to repeat each item three tlmes. S

R b
'The‘recordlngsvof each informant were all made u51ng the -~ =

same apparatus.! The recording of the utterances were -then’

m——
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-

were ma&e'us;ng a normaI'(threé:dimghsional)-diéplay

. N ' ’ .
N . B , .
o . . . :
. o 3 , : _ .
. . - . B
) LT . _ '
° Ve .

. 6 - ’ . [ M N . _
probéssed\on a soynd spectrograph modified as described.
v v ' ' :

above in section 2.3, and spegtrograms were made using two

different scales (i.e., OHz. to 2KHz. and OHz. to 6RHz.).
Examples-oﬂ such displays are given in Appendix III.
) \ -2l .

9. . °

o f : . L
Sections were made of the sequences of the type

t (V) V~(t)‘¢'in each language. First "normal sections"
. ; : i

. ¥ -
£y

. ©

\

" between OHz. and 4KHz. op}thé lower half of the isheet; then’

o -
an ordinary section
.

- [ - . . H
,Thg same sections were reprodpged on another sheet

[t

L}
ar ! .

using the scale mag

?

“
s

from OHz. to 4KHz, was obtained on the full°width of the
paper.. This .en biéﬁ us to:obtain more écc&rate:réadinéb of

frequency.‘ Example of sections are -given in Appendix IV.
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was made on the‘uppér half of the sheet. .

nifier, so thdt acdisplay.of tﬁe section " - -

us

e



3.1 Methods offMéaéqrements

3 QUANTITY MEASUREMENTS

o

Influenqe

/
. y B
- ’ e ~"y . . -
e A .. 30
N < o 3 '

I

i
'

of Place of Articulation of Preceding
. ! \ '. .

- Consonant on Following Vowel" 2 '

Influence

" Consonant’

Influence

Consonants

‘ ; . e
of Place of Articulation of Following

on Duration of Preéeding Vowel,

of Manner of Articulation of Fdllowing}

3.4.1 Influence of Nasals vs. Stops P

3.4.2 Influence of Fricative.vs. Stops

sequences

:'Iﬁflueﬁce‘

waéi

“Iﬂflﬁénce

:  Voye1

3.8

o

Influence'

—-

. Lepgth.

i

:' Rélative-Length of Three Vowels in C v(v)cC(C) -

;-

of Consonant Voicing on Preceding
. -.-, o . I N .

a

of Consonant Gemination on Preceding
. g D / )

0

: P

of Assumed Doubling of Vowel on Vowel
| ] .
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'sequences to which they belong, rather than to.work with

~_One assumes therefore that the changes in tempo afﬁect-the

\duration would be less reveallng than the type of ratlo

31

3 QUANTITY MEASUREMENTS

IR © 3.1 “Methods of Measurements

It was deC1ded ta WOrk w1th the computed ratios of

.- |

the duratlon of the. vowels to the duratlon of the: CV(V)C(C)

'abSoiute durations of vowels" This was done in an attempt'. I

N

- to compensate for the lack of control of the rate of speech

fOr ‘each 1nformant., Even though each 1nformant was asked to‘

keep a-steady conversatlonal speed, it was 1mp0351ble to

- control acourately the rate of - hls speech. The results of-

Iy L ' N
work in experlmental phonetics also support the idea that ‘

.,-‘

- the whole spectrum of a sequence plays an important part in -

"perceptlon (see, for example Flscher—J¢rgensen, 1958.136—l37). ' :

' duratlons of all the segments and as study of absolute vowel

. . . . . N Vo . .
mentioned above. . E - ,;“‘ '~1 - . . e

?/ The readlngs of tlme were. made/from each spectro—', _ i o

.graphlc dlsplay produced as’' descrlbed ln sectlon 2.4 Those‘f“

readlngs were made us1ng g transparent "template",on whlch
each lelsion equalled one centlsecond (= ‘10 mllllseconds) L

Duratlon measurements of sequences and vowels were"

‘1nterpolated to the nearest: centlsecond

. N
The sequence measurements ‘were. madé as follows~
- BN S T . o ' S S

1



]

,detalled'descrlptlon,of the'table

. o
!

- For v01celess stop sequences, for example é_E !the

measurements were. taken from.the burst of the 1n1t1al stop

ito .the burst of the second stop. The .aspiration followlng

i

the last stop was:not included in the measured duration.

. [
-

- For nasal and fricative sequences, .for example, pVn and

év ‘the measurements were taken from the. burst of the

- 1n1t1al v01celess stop to the end of the nasal or frlcatlve

consonant. A vowel always,followed thg_nasal or frriatlve
1n all the sequences in such a.way that the llmlt between

the consonant and the vowel was clearly v151ble.- See

: Appendlx III for examples of spectrographlc dlsplays of -

nasal and frlcatlve sequences. (Compare Peterson and Lehlste
!

_1960) , | _ A

i

The vowel duration measurements ‘were made as follows-“

It was arbltrarlly dec1ded that the duration of a. vowe&
l Mi

o would be ‘measured from the limit - ex1st1ng between the

3

- asplratlon of the 1n1t1a1 voiceless stop and the follow1ng

vowel to the moment 1n tlme where the 1nten51ty of the-

.vowel fell most rapldly towards the 1nten51ty of the

. follow1ng consonant '(Compare Peterson and Lehiste,1960.)

The results of duratlon measurements were tabulated
‘as. showed in Tables 1 to 18 in Appendlx I.. The reader is -

- referred to the 1ntroductlon to Appendlx I for a' more

e

e,
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3.2 .influeneé of Place of A;ticulatioﬁ_bf‘Pfeceding

KR Consonant on puratiohibf Following Vowel

_ indorde; to §ind.odt wﬁether or not the place of
attiqu&atidn of a preceding eensohant has any influence on
the fatio'of‘vodel daratdonfto seQUencé duration, it was.
decided to deal with vowels haVing the same-final

env1ronments whlle Varying the precedlng consohants from

P {

-/p/ to /t/ ‘to /k/ in initial 9031t10n. .

We investlgated the follow1ng palrs and attempted

to make generallzatlons from the resultlng data. ' .
< . _ I

p R SR | @

|
4

s

Teb v e ®).  t !l vV (Vin ()

k Yo ' . ! I. 'k

' The detailed results are as shown in Tables A to D.

L T

3.2.1 'In Eskimo S,

)

In examining Table'A we can see tﬁifﬂféf_fiﬁﬁfﬂﬁ;,,,,.

informant. the values of the averaged ratios remain' fairly

constant' in every case when .we vary'the,preqedinQﬂconéonahts;f

* :'The.biQQest differeﬁce in-;atios is for'the high

front vowel /1/ with my male 1nformant where the ratlos vary

R

. from 650 for E}lt to 527 fOr t11t whlch is a difference .

of 123

- et

A tentatlve explanatlon can be glven for this

v

dlfference that is the articulation of a sequence llke piit

_necessitates the use of at least two different artlculators

..‘\b‘ ' : - ‘ . 0 _?.-.

e

1.
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J

(4. e.,lthe lips for /p/ and the tongue for /11/) ‘while the
" A

production of a sequence like tiit necessitates the us€e of’

closely related articulators (1.e.; movement of the tonguen

from' /t/ to /ii/ positions) It appears that the vowel to
sequence ratio is biggef when two different articulators are t
“.used to pronounce the sequence, than when a rather small

. movement of the tongue itself is involved. _ L

Innexaﬁining'Table B we ﬁind“that'no big or consis—f.
tent difference can he noticed when sequences.contain-final
nasals and in general vowels do not seem‘to be influenqed.;
"by the place.of articuiation of’the preceding'consonantf

The greatest difference found ‘within the same
CV(V)C(C) type of sequence is the .135. difference between
-.pun <. 398) and kun ( 263) Here again the coartlculation

¥ theory as described by - s\zen'or{man; (1966 1967) ‘may |

- explain the observed facts. The basic articulation for the

-

: V/u/ vowel‘in Eskimo is velar (the labial movement is’

secondary and»perhaps optional) and this velar vowel gesture °

',15 very like that required for /k/ ' I e

.

v

3.2.2 In French S -

A look at'French (Table C) reveals little or no-
’influence of the place of articulatlon of the preceding -
.consonant on the’ durat on of a follow1ng vowel. Although ~ '

" the differences which occurs between the ratios are in _

_ngeneral bigger than for Eskimo the only big difference
‘ I"‘l L N
[ I\I

ey

.,a-’{
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whlch ex1sts between these ratlos is for the sequence tuut,

-u

h where for the male 1nformant we get an exceptlonally hlgh
ratio of_.7SQ as compared with ..529 and .530 for Buu' and

, khut'respectively.

Two tentatlve explanatlons can be glven here. . .

(1) Perhaps the 1nformant for some reason pronounced the

tuut sequence.ln a tempo which altered the~rat;o of vowel
to sequence. | |

) f(2) ?Agaln we mlght attrlbute the dlfference to.coartlcula—'
' tlon effects (seé Ohman’ 1966 & 1967). Note that the_lablal'
'consonant /v/ and the. velaf ‘consonant /h/ have a shorter

L 1.

- lablo -velar vowel /uu/ follow1ng them than’ does the aplcal
consonant /t/ "Also no big dlfference was observed in the

ratlos where flnal nasals were used Y

We can reasonably conclude that 1nnﬁsklmo, as 1n P\"
T oave, ifjg“

French the place of Articulatlon of a Precedlng Consonént

' \

does not. srgnlflcantly influence the values of thé ratlo of

‘ the duratlon of the vowel V to the duratlon of the whole
'CVC sequence 1n whlch it occurs Thls agrees w1th the.

results of Fant (1969) .and those of Peterson and Lehiste.
(lQGO)./-Apparent exceptlonsto.thls,generalizatlon are

_ oerhaps due to'coarticulation'effects. However; there does-

: not seem to be any overall ‘trend towards shorter vowels in

Athe case of- homorganlc artlculatlon versus longer vowels 1n-

the case of heterorqanic artlculatlon.p‘
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S TABLEA .- . . - AR "
P L ' . PINAL /t/ SEQUENCES IN ESKIMO -
\.l , . .
o ‘Low V - High front V High back V . .
Sequences — — : _ — . \
( | Male |Female | Male |Femalg | Male |Female
| i : -
: pVt- . 384 .327 .310 |[..261 B s S I 3 S
e |tV .357 .427 | .225 | .288 | ,232 | .378
| kVE .287 _| .268 | .257 | .233 | .348 |".344*
. pYVE .673 .576 | .650 | .517 676 . | .521
tvve .668 .627 - 527 .557 | .645 .483
KVVE .673 .547 .581 .512 7 .640 | .501°
pvtt. | .138 | .203. { .10l | .129 | .133 .| .133 o
tvtt o144 | .231- | .113 .126 . | .136 .201 . di: Y v,
! KVtt .190. | .193 - | .11l | .112 L1057 | L1210 | e
— — — - — - 2
pvvtt [*.351%*|-.400 | .209° | .313 | .285 | .368 ¥
twet | .363 | .419 . | .283 - | .284 | .285 .| ..352 )
kvvet | .292 | .365 | .295 |-.328 | .285 | .361
-*V,.aliie for .kuk. **Value for PéaEE.
oo I '
N S .
SRt
! ey ’ - o .
=] i E .. N
Y :\.J '
: i
| ,



FINAL" /n/ . SEQUENCES IN ESKIMO

_TABLE B

1

),'.

37,

. Low V 1, High front V High baék'v
Sequences - — -
ot Male |Female | Male - [Fémale .| Male [Female
pVn 468 | .392 | .436 | .372 | .533 | .398
tVn - .487 . | .414° | .343 .346 . 387 329 .
kvn | .457 .357 ;281 | .303 |-.300 .263
pvnn | .131 | .202 | .125 | .18l | .203 | .156
tVnn 2192 | .240 . .| .187 .| .160 | .234
kVnn .157 }...170 | 115 131 .| 156 .150
—— : = T ) -
pVVn .766 | .671 .605 [ .565 620 . | .544 .
tVVn ..730 .678 .634 .| ..583 | .682 560 |
“kvvn | .744 |-.615 . | .644 | .52f | .711 /558
“'pVvnn | .38L | .487 | .384 | .424 | .366 | .434
tvvnn *| .411° |..4%8 | .452 | .407 409 | .271
" kVVnn | .379 | .473%_ | .400 | .343 | .333 | .348 "
B C ~'_
1 B r T
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TABLE C 3?4;_
b +° FINAL /t/ SEQUENCES I#(FRENCH
S ..Low V. Hi:gh Froy{t Vv .| High back V -
Sequences | —— . — - - —
.4 a‘]:e*—Fema—.‘:eﬁ (.Ma'le }/"Zemale Male . [Female

pvt | .515 | .477 | .202 - | .362 | .310 | .323
tvt - | .545 | .366- | .205 |..385 | .455 | .390

~kvt .500 . |..403 |".333 |° - | .331 |".341
pvtt . | .366 | .354 J157. | .133 .238 | .184. |
Vet | .333 | .364 7| .250 | 242 | .164. | .216.
kvet | .323 .| .283 |..185 .133 | .238° | .247

| pVVt | .668 | .666 | .500° | 533 | .529 %
tVVE |C . .- | .607 .590 | .468 | .750 | ..551
kvt | | .488 .483 | .408 -| .530. | .421

" pwtt | .56l | .538 | -.342 | ..296 | .487% | =
£Vttt | .666 .562, | .381. .347 | .367 | .406°

kyvet |..508° | .403 | .298 | 434 | 315
14 ' Y
< ) i
Q .
»
' 'J



. TABLE ‘D

 FINAL /n/ SEQUENCES IN FRENCH.

39 -

Sequences

Low V

ﬁigh:front v

.. High back' V

-Male

Female -

" Male

Eemale

Male'

Female

—pVn
tVn;}
kVn

.498
.461
.435

.488
.408
.333.

.319
292

.278
.235

.232
.384

272

.142

pvnn'. .
' tVnn
Sy : kvnn -

.267,
.317

.272

.358

- .289

.203

.134
.148

.190

| -165
191

.178

«250
RN LA

.150 -

pVvVn
" £VVn

"

kvin.

.677
.641

. .588 .

~.636
.616
.463

579
: 555
.547

..500
1.385

474

.507

.499. .|

. | ..pVVnn-
.+ ' tVvnn
 kVVnn .

;484

..553
.510 .

.566 .

-t

g%ﬁ\':




.for example,

‘Averaged TVp ratio

: 3.3.l'In'Eskimo

E

40

3.3 Influence of Place of Artlculatlon of Follow1ng

Consonants on Precedlng Vowels

.In order to lnvestlgate the 1nf1uence of the place of

ﬂartlculation of ‘the following consonant on a precedlng .vowel

: 1t was dec1ded to: compute -the averaged values of the ratlos

. of -vowels to sequence (regardless of thé initial consonant)

o

in sequences of’ the type
L “p (P)
rv e (8)
| k (k):

_ Zth ratio + IpVp ratio + LkVp.ratio
o - total number of ratlos.

'The'results_are given in Tables E and F for both 1anguages._

Fa

The only ponSLStent dlfference which, can be ‘seen in

thls table ls the difference whlch ex1sts between the ratios

H

hand and the sequences Tu (u) k (k) on the other.

We can see that in most cases the ratlos of vowel to

o

seqdences are 51gn1f1cant1y 1arger for the Tu(u)t(t)

v

sequences ‘than' for the Tu(u)k(k) sequences.v This lsil ;u'--

' part1cularly true for the cases where the vowels are doubled'

" of vowels to sequences for the sequences Tu(u)t(t) on the one |
s
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ol T , - TABLE L
. PINAL VOICELESS,KSTOP SEQUENCES IN ESKIMO. .

- | Low v |-|. High front V . | .High back V
Sequences - - -

’ Male’ {Female | Male |Female Male (Female
STV . 1,309 | .336 | .294 | .250 .287 | .203.

™V | .335.| .339 [ .295 |'l269. ‘| .310 | 335
CTVK -+ | 319 [..373 | .245 | .274 | .329 | .296 ¢

NN

_TVpp - | .156° | .160 .134-7.105 - 7 .110 | ..126

'TVEt. . | .156 | .208 L1151 .127 .127 | .147
TVkk 172 | .232 .139 116 <126: 71 .143
TYVp | .621 |-.543 | .579 | .482° | .568 | 486
TVVE ! .671 | .594 567 .515 .655 | .505
~TVVK .| .635 |-1589 .| .539 |'.541 5720 | 471
“ovvpp | .332 | .368 | .257. | .274 | .262 | .294 ‘|
TVVEt | .327 | .397 | .252' | .321 .285 ' .360 |
TVVkk. | .355 | .417 | .28% | .311 | .200 | .255
: e |
L v j
. v "
A
.‘ :
.‘.Q«}‘E‘* B
. D
SN
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FINAL VOICELESS

a

TABLE F

STOP SEQUENCES IN FRENCH -

a

A}

Sequences

-Low

v

_High front V

" High back V.

Male ;

Female

" Male”

a &
Female

.Male .
S'

—
Female

TVp

B TVt

\ "TVk

.392
.520
.495

.318

.276
.330.

".343
.373
.336

. .280

5365
. 348

- 307
.351
.358

.TVpp

TVkk

TVEL

. 316
340" -
'.o 356"

.167
.197

.154 .

.202
169"
.203

177
213
172

197
.215

TVVD
TVVt .
TVVk: -

.668

.592 .| .

591" |-

«575

.524

.458 .
469
.455°

.459
«603
.532°

.452

486 ,
. [
.568

TVVpp
TVVtt
- TVVkk

_.4857
.578
;473

340
L 442

.« 321
572 .

U429 -

.360;

.467.

&13”6 0 ’

L
- e ! ' ‘a ﬁ .
. 4
\ .
. . ]
: %
o - . [] -
- . N .
s - ’ ' . Iy,
. - L : )
o N -"gl . .
- X B "y
. ‘ N .
% ’ 2,
. -5 %K 2;"- .
- LC . E .
. : . . 6 %o -
Lo - ,'; o 4.
- Lo BE gt
N . —\. w- '
. : . o ' \\u}-wd -© :
1 L o L v
. ' R .0
1o
'
? - 1

192
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. - ) o ) 1 o
' Examples L R
R FL Female infOrman¥ ‘Tuutt = .360 Vs. Tuukkf=:.255 :
" Male fﬁformant \. Tuatt = .285 Vs Tuukk.= .200 l
Female lnformant .Tuut = .505 Tuuk = .471 ; . -
y iv .u - Male informant / Thut = 655 Tuukk=';572 R
P ’ b /- ‘

It is also notlceabrb that 1n most o§ the cases the values~of
B

the ratlos for sequences of the type TV(V)p(p) ‘are smaller

'f: than the ratlos for sequences pf the tyée TV(V)&(t) Th?s

& i
dlfference~can be explalned in texms ‘of coartlculatlon .
R o v

oo effects. The gestures for L@blal /o/ and velar /k/ involve:

L]

artlculatory movements already carrlep out for.-the precedlng

1ab10—velar vowel whereas aplcale/t/nrequlres completely ney .
o %
te ’ gestures. (In'the case. of /k/ the requlred consonant gesture

1s already nearly completed during the vowel, for /p/ the

-

. 1 lablel roundlng and/or protru51onr6§>E§e vowel must be c

to lablal closurer whereas for Jt/ a completely new gest

o
L.

2 must be ihitiated. v .
o . 3 ' “e b ‘. 4 v
/' . « » L \. ] .o _. . . h )
- 3.3.2 In French , R : o . )
) 1“1 - / ' L ’ A
R ﬁa “  <The rpattern: .which. we notlce in the tables for French "

'.15 different than the one for Esklmo. . f:.*' ¢ ',
¢ . / ° .o @
*Thls time- 1t is’ relevant that the ratlos er the

°

e Tlitt and,Tllkk sequences are qulte dlfferent .The values are

as follows- ° ) : . . % . .
’ 1Y . ‘ / o

. e " Female informant Tiitt;L321_Vs. Tiﬂkk .572
. "-. - ’ ° 1Y >
o, ' Male.informant  .Tiitt .340 Vs. "Tiikk 442 ., .

"« A look at the othier values does not reveal—any part1Cular
.u’ * . t r o . .

o . . . ~- . ~
-0 . - v
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LN

.1_5069 Female). It can be notlced that blggest dlfference ln

b

‘pattern.’ ' - . L : S, o D

- ) i
M|

i

3. 3 3 Comparlson of Eskimo and French o ) ) !

Such a comparlson shows us that whereas in Esklmo
. , : ;
the average dlscrepancy between the ratios 1s 045 w1th1n

" the same CV(V)C(C) type of sequence,'(i.e.,'.042 Male, .047 _
] o hv‘(

Female)’,” in French'the average discrepancy is 074 ( 081 Male, ) o

‘ ~

‘ratios is observed for the following sequences:

Eskimo )
. - R R / v o
Female Tuutt = .360 Vs. Tuukk = .255 ..

~

Male " Tuutt

.285 Vs Tuukk.= .200 - -,

French ' ) N

i
} oy

f
~

Female Tiikk = .572 Vs Tiitt = .321; -

o Male . Tiikk = .442 Vs Tiitt =..340

o . o

P look at these differences in ratlos tells us that, 1n'both
languages the low ratlos have in common the fact that thelr
sequences are produced using closely assoc1ated artlculators -

. whereas high ratios have in common the fact ‘that their . = ° !
sequences are produced uSLng very dlfferent artlculatory
movements. It seems then that. in both languages the ratloti_
of the vowel.to sequence depends on the_relatedness of the
articulators used:to produce the sequence. .

. A further po%ht could be made here concerning these
results.\ lt seems-tnen that'the "neutral" p051tlons are l._\\(

'very;different in'French and Esklmo._ Whereas in Esk1mo~ a .

[
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; 45
the "neutral" position occupied by the tongue at rest seems

i

to. be high back,’.in French it seems to be high front.! This
would ekplaianhy'the.ratio time needed to pronounce - "back"
sequences 'is smaller in Eskimo than in French whereas the

ratio time needed to pronounce tongue front sequences is

smaller 1n French than 1t 1s 1n Esklmo. .
’ ¢
If we comparé seGtion 3.3 and 3.4 of this thesis we

’

- can see that in general, vowel duration is influedbed more

by a fbllowing'consonant than by the precediné consonant.

\ - . o . .
This agrees with the results of Peterson & Lehiste (1960),
Elert (1964), and Karlsson & Nord (1970). ..

L
b

: N . o , e
3.4  Influence of Manner of Ar¥iculation of Following /i

»

‘Consonants on Preceding Vowels Lo

The next step taken,’ ‘was to lelde the raw data of -

N

‘Appendlx I and to regroup it 1nto dlfferent sectlons

regardless~of‘the pldce of articulation of the initial

consonant..

The following types of ‘sequences were. discriminated:

sequence of the type: TV(V)T(T) - i.e., final voiceless stop’

" B R R TV(V)n¥n) - i.e., final nasal sequences
for both 1anguages

i

JORRPEEEN .. - T . v

1'I'he reader 1s referred to Beatrice Honlkman 8 -

“article "Artlculatory settings" (1964:78) for more det ils

concernlng thls theory of "neutral p051t10ns"

H

Seqiences for both 1anguageé'

4
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type: TV(V)s(s)

TV(V)q(qii'

|V (V) F(F)

W (Wglg)

TV(V) 2 (2)

..
", o,
.
W
" -
L .
]
w o,
3*. -
-
\,||
AL
Iy
.." ’ -

1

evv)c(c)

AN

, o . b -
"apical fricative

. A P M
sequences for French only
i.e., final voiceless

apical- fricatiwve

. sequences for Eskimo only

i.e.,‘final~voiceless
dorso-velar .fricative
sequences for Egkimb ‘
only (/q/ = [x1)
i.e., averaged fihél '
Qoichess fricative
sequences for Eskimo ?niy»

.i.e., final voiced velar

. fricative sequences for

Eskimo only (/g/ = [y1)
i.é.,ffinai y;iced aéical
friqative,sequépqes.fo;

Frenéh 6nly §

P
i.e., general sequences,

for both languages

‘Averaged proportions of vowels toO sequenges were computed for

sequences. of the
.
" o "
: ?
n o
l . .
f
o 4' on
T "- "
- ( .
-
:‘I
.. " "
L] h
'~.._ .
. . .
;

eaqh section énd.were tabulated in the tables,q and,ﬁ.'

‘\3



j - TABLE G
Averaged Proportions of Vowel to Sequence in

Different Types of Seguences in Eskimo

Low V . High front V | High back V
Sequences _ — — - —
, Male FFemale | Male Female | Male (Female’
VT . | .333 | .353 | .284. | .265 | .309 .307
ovrr | 162 | .202 | .123 | .117 | .122 ‘| .139
TVVT 653 |..58L | .561 | ,512 .605 | .485 ‘| .
TVVET .339 | .396 | .270 .299 |’ .249 .304 'y
] N .
TVn ;- -| .469 | .384 |-.353 .345 | .407 | .330
TVOn | .160 | .204 |.i120 | .168 | .173 | .180°
TVVn 753 |,.661 | .625 " | .559 .671 | .554
" TVVnn 2391 | .473 | U412 | .388 | .369. | .351
Vs - -.366 | .321 |-.299 | ,220..| .387 ' | <264
TVVS - .604 | .488 | .590 | .463 ~| .596 | .451
Tvq¥ . | .386 | .284 | .281 '| .352 | .437 | .405
TVqq .171 | .162 | .171 | . 90 - |
TTVWg | ©|..584 | .486 |
| TvF 376 | .302 .290 |..286 .| .412 .334.
CTVFF | .171 | .162 | .171 [ - J190 | -
" TWE .604 | .488 .587 | .474 .596 .451
. ) .
TVg* .386 | .455 | .422. | .414- | .386 | .418
TWg .171 ¢ .718" | .700 | 679 | .596 705 .
cve | .377°| .359 - | .327° | .319 | .385 | .344
~cvee .164 | .189 "| .138 |..142 | .161° | .159
_cwe | .663 | .621 | .612 .539 .617 | .548
cvvee | .365 | ..434 | .341 | .343 | .309 | .327

— » : R I
*No data Was;availaple for /p/ and /k/ initial ,
_segments,so all these ratios come #rom /t/ initial segments. ..

.,' ) __:-:.._' N /-'
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TABLE H . '
‘Averaged }.;roportilo'ns of Vowel to Sequence in
- Different Types of Sequences -in French " coh .
- liow V. High front V . High back 'V
Sequences | —— : —
| "Male . |Female | Male |Female | Male |Femalé
YT .447 | .403 | .308 | .354 | .324 | .337
TvrT | ..342 | .309 .168 | ,191 | .181 .204
o | v .611-| :570 | .504 | .457 | .514 | .482 |
© ., | 'mvvrr | .44 | .492 | .361 .| .434 | .411 | .384 |
u TVn 472 | 424 | .308 | .261 |..308 | .175
Tvnn - | - .286 | .324 .160 | °.183. | .178 | .216
TVVn . | .640 | .556 | .560 | .453- | .507 | 3333
, . | Tvnn .508 | .541 | % -
Vs .376 | .368 | .301 | .252 .247 | .240 .|
o , TVss ©.323 | .315 | .238 | .169 | .163 | .177
em | Tvvs .523.| .495 | ,495 | .382 | .463. | .390
) ‘TVVss -| 454 | .458 | '.384°. | .342 | .381 -
TVvz* |, 558 SO esen 0 L320
; TVzz .437 1 - 223 N .201
S w2 | L6417 .500 | ~.518 )
 TVVzz . |- .705 | . |7 | | '
cve~_ | .463 | .398 | .327 | .289 | .299 | .250
o .cvec | .347 | .316 | .197 | .181 | .180 | .199 -
e cvve .605 | .540 | .514 | .430 .500 .401
| cvvee .528 | .497 .| .372. | .388 .| .396 | .384
,*Data available for male informant only. L
_ ; N - ‘ i . ‘ - ~. '. . .. ) . \4 '
T ) Ve ’ S
v '
.\. ] ‘ ) ‘
A s



49

3.4.1 Nasals Vs. Voiceless Stops - o " . .

" The dlfference between' the ratios for vowels with -~ 7

2

follow1ng nasals and the ratios for vowels with follow1ng

voxceless stops were computed. - _ . /

3.4.1.1 . TA~Eskimo S S L

The following results were obtalned. o

(l

D1fference‘ - Low V- High front Vv High back V
of _ : — '
ratios | Male |Female | Male |Female | Male * {Female
TVvn - | . , ‘ e
TVT | +.136 +.031 +.069‘ +.080 +.098 f}023
" TVTT -.002 +.002 -.003 +.051 +.051 | +.041
- TYVn - SR T R N I ,
TVVT +.,100 | +.080 +.064 +.047-1 +.066 +.069
. TWnn - . . ’ ) . ... R . . sT o
TVVIT +.050 1 +.077 | -+.142 | +.089 +.120 +.047.

N — 3 ; T
1

Fromaﬁh@éltable the influence of nasaisloh the:preceding
vowel is quite apparent in Eskimo. The retids for the‘Qoweie
“in sequences with final nasals are with only two exceﬁtiqne'
alweys lafger.then the ratios'for the @owéls'%n seéuehcee
with £inal v01ce1ess stops. ' u” S t. L .
The two exceptlons are for the male 1nf°rmant for the'
vowels /a/ and /i/ in front of geminated nasals,'and even
then the values show us that the ratios éte almost’equal f9r~“

f1na1 nasals and final v01celess stop sequences.

Therefore one could ea51ly conclude that follow1ng

o L

(. I
Q -t
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&

‘ 'befpre nasals". Smlth's statements are only "aural -

‘folfowing results were tabulated: 8

50

e ¥ o

nasals’slightly lengthen the preceding vowels in Eskimo, or
that vowels /a/, /1/ and /Ju/- (31mple or double) are in general

longer before nasals in Esklmo.' Smlth (forthcoming in IJAL)

has stated that "wvowels are allophonlcally half lengthened

- /

impressionistic and not-based on spectrographic analy31s".

Th;siszagood example of a difference between f.°-

“acoustic duratlon and perceptual length. It shows us that

°

what Smlth c0n51der perceptualy as a "half lengthened"‘

. vowel is in fact on the average,only .075 . (of the sequence)

longer in duration. - - L
. ‘ ’ ¢ '

PR

3.4,1.2 In French

The sdme comparison. between voiceless stops and - .

nasal final sequences ratios were made in French and the

f o ca ) T

-

Difference ‘.Low,V | ;High front Vv High back .V ,
ratios Male (Female /Male Female | Male |Female
TVR = f— . . c
TVT |,+.025 | +.021 '.000 | ~-.093"| -.016 /| ~-.162
TVnn - o S ' '
~. TVTT ~-.056 [ +,015 | -.008 [ -.008 } -.003 | -.012
. TVVT +.029 | ' ~-.,014 | +.152 | -.004 | -.007 | -.049 |~
TVVnn - R |
’ TVV’I‘T +_.060_‘+.049 ‘I‘ .
R S T

r . !

2 Lo -

- . K N . :
- ¢ c . - - /,_
et Lo
- " ‘ ' . .. .
v . :
.



) before .single stop.

in two instances:

" final nasals increases the ratio of vowel to sequence in . °

vowel is not apparent in Frenclk. It seems that the ratios ', o
for the vowel /u/ to'the'sequences with £inal ﬁasals are . : S

always smaller than the ratios for the same vowel to

L . ~

sequences with final voiceless stops. o o |

. The ratios for the vowel /a/ with nasals seems to be
bigger than the~ratios'for'/a/'with voiceless stop;except
-~ . ~ ) " e I
1 ' ’l} . .
1. For the male informant where the rag}o for the single .

\

N VOWel /a/ before gemlnate v01celess stop was- blgger than the

ratio for the 51ngle vowel /a/ before gemlnate nasals. : S

)

' :‘2. For the female 1nformant where the ratlo for the o,
double vowel /aa/ before sxngle v019éless stop . is blgger than

the ratio for the same double vowel /aa/:beforegsmngie'nasal.

< . B N
The ratio for the vowel /i/ to its, sequence does -not =

Al

seem to be ianuenoéd very mucb by a following nasal, except o
for the male informant where the ratio'forjdouble vowel

before single nasal is greater thag that for double .vowel

~ -

3.4.1.3 Comparison’ of Both-Languages

«
e

CQmparing”bofﬁulanguages we c¢an seefthat:f

Eskimo in every case while in French these ratios are

sllghtly 1ncreased by nasals for the vowel /a/ only A

questlon may be ralsed Here concerning the rellablllty of
I .

those results since the mebbods of duratlon measuremEnts'

Ll . . 3
' . T



bl

for the final nasal segments is not strictly comparable to

'the method used- for the voiceless step final segments.. (See

'
’

sect10n3l) - S

Slnce final asplratlon was not ceunted as part of the

duration of the stop-final sequences, the vo_wel ratl_os for
’ such 'se'quences are \pérh.aps slightly. "ipflated“ in relation .
‘to the vowel 'ra.t.ios. for :nas?a.l—fi‘nal_ seqtlences. ' This fact
 may _iaf'?fect comparisons-» of the effects of stops versus nasals
(o‘n' precedeing“ voweil.s{) within th_'e same language, bilt it
- does, not-affect thei,‘ comparison of Eskimd' and French results
. , ‘which clearly indicate that nasale "cause" a greater . (
"l.‘e'ngthening of preteding. voweis in Eskimo thah in French,

| We may assume that this lengthenlng is a perceptual ’
feature of nasallzed vowels in French but that is not a-
.perceptual feature of oral vowels.befo_re nasals. In Eskm’\o,' o
on the other han'a,' there is no surface contrast of oral.

!

versus. nasal vowels and allophonic lengthening and

\

-nasalizations.of vowels sometimes occur before nasals.  This

illustrates the principle that fewer. phonemic diétinctiqns

permit greater allophonic variations. \

3.4.2 1Influence of Fricatives- vs. Stope |

The difference between.the ratios for vowels with |

@

. following voiceless fricatives and the ratios for vqwels

‘. with following voiceless  stops were computed. ST
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. 3.4.2.1 -In Eskimo

\

In this language gemination of voiceléss fricatives

-

is very rare and only a- small corpus was used in the

anestlgatmn. The follow:.ng results were obtalned.

{

o

follovwing voiceless fflcatives increase the duration of

Di fference "Low V. High front V High back V
- of - . - - ,
ratios Male |Female | Male [Female | Male |Female
. ’ 4 o
TVT. +.043 -.051 -{ +.060 +.021 +.103 +.027
"TVFF - S o :
TIVIT | +.011 | -.040 | +.048 | +.068
TVVE - : S ' ’ :
TVVT -.049._1 -,093 +.026 ~-.038 -.009 -f.034 .
TVVFF -~ ! . . j '
- TVVIT - '

The results for the male informant show that apparently

’ vowels wh:Lle "thé results are not consistent for my female

1nformant, espec1ally ’for the vowei /(&) where the ratlos are

-

| -con51stent1y smallex than the ratios for the same- vowel J.n_

AN,

voiceless stop environments. For the female informant, one :

. may notice for the—vbwel /i/- and /u/‘ an incre'ase of the .

)

ratios for TVF segments but a decrease of the ratios for

: TVVF segments. ‘One mlght be- tempted to say that in Esklmo. '

a v01celess frlcatlve following a s:.ngle vowel lengthens

" this vowel, ywhereas’ é v01celess fricative followmg a double

vowe 1 shortens this double vowel. However, there is an

- insuﬁflelent quantity- of data- to justify any -valid conclusions: -
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3\.',;1.‘2.2 In f‘rench L ,' / ' : = !

B For French we have ‘the results summarizeéd in the

table below:, o ' o I
' : oo
Difference | | Low V’ High front V.| High back'V
of : —

ratios Male |Female | Male |Female | Male |Female
TVF - N " N )

T ' -.071 -.035 -.007 -.102 /. =-,077 | —.097
TVEF ~ S - — B

IVTT -.019 ~-.006 | +.070_ __-:.022 - =.018 -.027
TYVF " - T | . - |

TVVT -.088 -.075 | -.009 -.075 -.051 | f.$)92
TVVFF - S R o L
TTUVIT | 4.006 | -.034 | +.023 | -.092 | -.030

. . : ' . , 3 5
. In-French the apparent inﬁl.uence of' fricatives is a slight_
decrease in ‘the ratlo of vowel to sequence. * For the wvowel
/u/ the voiceless frlcatlves decrease the ratios in every

case. In the cases of s:.ngle consonant follow1ng vowels we

~ ( ‘
notice a\éecrease of the ratms for every vowel.

The cases where vowels are,followed by geminate °
! : C .

voiceless'\fricative consonants are not- so consistent even

tht\)ugh in general the ratios are decreased’ as compared’ to
‘a

the ratlos for vowels before vo:l.celess stops. ThlS does not

‘agree wn.th Delattre s statement (19653 64) that "vowels are

l

lOnger before frlcatlves than before plos:.ves consonants"

and also with' O'Connor s statement (1957: 99) that .

House and Fairbanks in an, experlgent with spoken
nonsense syllables show a signif éant»relatlonna:
between vowel duration and surrpi ithding consonanis
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- N
as ‘a functlon not only: of consonant vo:.c:.ng" byt .
. also off manner of -articulation, since they found
vowel durations to be greater when surrounded by
fricatives. than by stops. - _(Hquse and FaJ_.rbanks

1983) 0o T

The fact that my results here are’at varJ.ance with®
the findlngs.of other 1nvestlgators may, be caused by my
methods of measurements {see d‘lscussmn in sectJ.on 3. 4 l

above) wh:\.ch do not make the ratlos for vowels before stops

‘strJ.ctly comparable ,w;th.those for vowels before fr:.cat:.ves

\ he ]

" and nasals.

) - : .
COmparing both languages we can See, that as a rule

I-r

vowels aré ;shortened 1n French before v01celess frlcatives
T I s .
v \ °
whlle in Esklmo the results are not cons:hstent for both
[ . )

1n_form_ants .

[ .

3.5 Relative Length of Three Vowels

in CV'(V)C('C) _Seqt_lenoes ..

— A
* ' .
L - , 5 . -
- ——

LN
In Eskimo the wvowel. /a/ is in general longer than

~ the vowels /i/ a*nd /u/ as a proportion of the sequence (see

b

,the vowel /u/ in the context CVC whlch is proportlonally

-

longex than. /a/ before frlcatlves (v01ced or v01ce1ess)

Fo:/: Eskiao the general order of the vowel 1ength seems to be -

./a/. /u/ and /i/ since the values of the ratios .decrease in-

-

that orderA (see table G)

- In French also the vowel /a/ is proporc:.onally longer

than _the other VOWels (see table H). "In this table we ‘can -
i * '

.see'that. the ‘vowel /a/ h‘as bJ.gger ratios than either’ /i/'or'

-table G) the only exceth.on is for.my male 1nformant and for .
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S

W

' Lindblom- (1968).

o

N //.

a < . . -
! . .. 0. " . , - -

/u/.' Tt can be observed that the vowela/a/ in both languages
1s as a rule longér proportlonally than the VOwels /i/ and
/u/.\ This may be explalned by the fact that Ain, order tb

produce - the vowel Ja/ addltlonal tlme is needed for the

opening of the mouth which 1nvolves,.forlexample, a movement
of the?lower jaw:not needed to produce the higher:yowels /i/
ahd /u/. Thls.agrees~with-thé-results of Elert'(1964l”and'-h

i

j . 3.8 Influence of Consonant V01c1ng
- . v . / T ’
. o ) ' on Precédlng Vowel ’
& \

[N

Y

3_é.lu_In'Eskimo’

Pt

- . 1 . \

The influence’ of voicing in Eskimo'was investigated

Tk N

by comparlng v01celess frlcatlve—flanl sequences w1th v01ced

'fflcatlve-flnal sequences . 51nce there are no v01ce contrast
i

. in Eskimo for stpps. We comPEFé the TV(V)F(?) sequences

}c1ent data’ forced us to use the averaged values of all

.(Table G) with-the TV(V)gig) sequences (Table-G) Insuffi- .-

v01celess frlcatlve _final sequences TV(V)F(F) 1nstead of just

- the v01celess velar frlcatlve-f;nal sequendes TV(V)q(q) whlch

'.sequences- TV(V)g(g) . S S .

)

‘really are the v01celess equlvalents of v01ced-f1nal

-/ R

v —
To - see the Lnfluehce of v0101ng 1n Esklmo.we

9

'.computed the’ dlfferences between the correspondlng ratlos

The results are- summarlzed 1n the table below-”f" '

v oL | . .
o, i . . R H R ) o e

-

.‘p'
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o Effects &f Voiclng on Vowel Ratios’ .
- Comparisén . Low Y’ ’ High front V ngh back .V
' pairs | @ "
. Male |(Female | Male |Female | Male |Female
S © TVF ~-.043 | -+.153 | +.132 +.128 | -.026 | +.084
TVVg - R : L
, ) TUVE | +.039 | +.023+| +.113 | +.205 0 +.254

- B t

o

. " since no data was available for geminate fricatives the

influence of‘boicingvon s$ingle and doﬁb}e'vowels before .- .

N
. -

, . ' 3 . N -t ¥ -

t . ]

‘.~ -single consonants only could’'be investigated. o a

‘It is-quite obvldus that in most-of the cases the .
. ya ’

.

. ' | v01c1ng of a consonant lengthens the precedlng vowel.
L s However one may notlce thes¢act that in’ three cases. i.e., *
‘for T 'ag, Tug and g for the mame 1nformant 1t was found o

T : 7' . that the ratlos of voWel to vo;ced frlcatlve—flnai sequences A

S

lgeeel“"'“.g;_were sllghtly smaller than or equal to the ratios of vowel to

‘“V01celess frlcatLye—flnal sequences. The results for my °*.
o

N

female Lnformant show in evéry case an 1ncrease of -the ratio

é% vowel to sequenee‘when the vowel is followed by a voiced

) - : . N e e ﬂ
e \ fricative. . . : - !
t . - -
'

3.6.2 In French , IR R N

Ry . : - e ’
. To 1nvest1gate the 1nfluence of voicing- in French it -

was dec1ded to compare also the voiceless frléatlye—flnal'
ko o sequenpes w1th the voxced frlcatlve—flnalzones. When the

o ) experlment was de31gned to’ do thig 1nvest19&tlon female

- A
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1nformant-was unavalliple and the experlment ‘had to be

conducted with only the male lnformént The results for my
® -+ male 1nformant only are therefore dl%played in the table
5 e 3 o . }/‘ . n

below- b "-\‘ A . . i . ‘

i

%

Rl P e

Effects of V01c1ng on Vowel Ratios,

)
‘e . g \l

, Y -
‘ Comparison | ;Low.v . High front Vv rhigh batk V
g pairs .. | . _ ..
wz - Tvs |, + 4182 | 4 .090 + 073
. Tvzz - Tvss [T+ .114 .- .015 + .038
|z - rvvs |+ .124 - 4005 £ .055
TVVzz - TVVss .-+ .251 - ‘

Excebt for the sinpgle case'of'TiSS'vs. TizZz (where

o the vowdl_ratlo is sllghtly larger before voiceless -ss),
i,

the v01c1ng of sequence—flnal fricatives corresponds to an

;ncrease in vowel to sequence ratio. My results therefore
suppoxrt the,affirmaﬂion of R. J. Gregg'(l963:39) that: "all

French yowels are,lengthbned 1f they occur before flnal'

. ! , PR -
. /-

voiced fricatives, [V z, 3 j, R, VR]" -

/

A’ hlerarchy of lengthenlng can be notlced ‘in that

“vowel /a/ -is very much lengthened vowel /u/ 1s moderately

I

lengthened in all three cases while vowel /i/ 1s only

[

T sllghtly lengthened in two: cases.

'3.6.3 Comparlson .of! Effect of Voicing in Both Languages
Comparlng the lnfluence of v01c1ng in both Frencﬂpand

;Esklmo shows that»as a rule the ratio of vowel to’ sequence T

4
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in voiced'fricatiVe—final sequences is larger than the ratio

of vowel to sequente in voiceless fricatlve1£1nal sequences.

Whereas the largest 1ncrease in ratio of vowel to. sequence

H

“in’ French occurs for the"sequences containing the low vowel

! i

/a/ 1t 1s found that-in Esk&mo the largest increase in ratlo

1

ofivowel to sequence occurs for the sequences contalning the

l

hlgh frOnt vowel /1/

l

Pérhaps the different hiérarchies of lengthenlng for

;the three vowels which were founﬂ’/n tbe two languages can§be

/

descrlbed in terms of ‘the neutral 9051t10n theory dlscussed
i

in Section 3.3 above. Thus in French "the vowel least ,' o

Al

J
lengthened is /1/ whlch 1s’closest to the hlgh-front (tongue)

"Hneutral pos1tlon postulated for that language- whereas the
,'vowel most lengthened is /a/ whlch is the most distant of ‘the

three,vowelsifrom_that position. In Esklmo we note that “the

i . v

largest increase occurs'with the only front vowel /i/ which’

is farthest removed from the.retractéd neutral position which
i ~ .

"~ we have postulated for that language. - -

»
vy, ., . ‘ ';9.4--‘ '
‘N fié, . .%o o e

Z ', §3.7; Influence of Consonant Gemination
« . H L / . .
on Preceding Vowel

Small summarizing tables were made so that it would-

" be p0351ble to observe more directly the 1nf1uence of

consonant gemlnatlon. The ,ratlos
. . : ’ _. .. ’ ’ 5 ’ P
cvCcC ratio' . CWCC ratio ST
CVC ratio "¢ TWVC ratio W

i
-

*
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- ~were obtained in different envirdénments and tabulated (Where
ratio in the terms of g@g equation means ratio of vowel to .
o A /"' .o . ¢ : .
thq;'particﬁlar type of sequence.
3.7.1 In Eskimo T ."-'_ L
L ‘For'sequences with final voiceless StOps,-tﬁat iss
.= . TV(V)IT(T) . sequences. B
_ " Low V ' High front V °| High back V. -
R . | Male Female | Male |Fémale | Male ' |Female
e Ly C NS .' i .‘- ' g ' -
R TVIT ratios _ =g . by ‘ 1
. o |Tvrtatiocs. .g_;g . 087 ,..4,'3. ,| -4 | .39 : .45,
A | TVVIT ratios A ' Coxa . .
" |=We zatios]| -2 .68 | .48 | .58 41| .62
: s T
v Gl § e . . ‘ ) ) : ) .
. f - All those.ratios are smaller-than one. 'Tbereﬁore.consonant,l'
. pcge@;ggtion.foilowing a single or double vowel in final
N . . 1 . "' - ] L N N
voiceless stop sequences. in Eskimo reduces the ratio of’
! ) vowel to sequence. \ .ot
Tt For ‘sequences with final rfasal consonants.
. Low .V .. | High front V' | 'High back V
B I | Male’ |Female | Male |Female | Male [Female
IVnn ratlos | 34 - | ..s53.| .34 |, .48 .42 | ® .54
‘TVn ratios_ : . o 1
TVVnn ratios, | ' '
| vn tatios| 52 | 71 .66 ] .69 | .55 .63
- [ . .
’ ' ’ ¥ . . ,’A
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3.7.2

Here agaln it can be seen that all the ratxos are smallerﬂ,,ewf—

than one.f

to sequence.

LN

61

TherefOIe nasal consonant gemlnatlon folloW1ng a

.

simple or. double vowel in Eskimo reduces the ratio of vowel )

For sequences of all types.  « )
Low V High Front V . | High Back V
™ -+ | Male |Female | Male .|Female' | -Male |Female
cvee ritio : ' PP ;
CVC rat—io 043 052 .42 . -44 .4’2. i .. 46
cvvee ratio R o R :
CVVC» ratio -55 .\0'7.0 “55-1. . .63 '5019 l 060

Thts_table'revealstthe fact that vowels are shortened by '-j

follow1ng gemlnate consonants in the sense that the proportlon

of vowel to sequence is reducgh con51derably, that is, from'

42 to

|

70 of 1ts value before gsingle consonants.'

It is also

apparent that the effect of gemlnatlon on precedlng 51ngle-

vowels 1s«proportlonally greater than on precedlng double

"~ vowels.
g .

In French

For sequences ‘with fmnal stops the follow1ng table'

was made: '

i

1
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Low V. High Front V High Back V
Male Female Male Female Male Female
TVTT ratio
VT R .76 .76 .54 .54 .56 .60
TVVTT ratio
VT ratio .73 .86 .72 .95 .80 .79

All those ratios are smaller than one. Therefore consonant
gemination following a single or double vowel in final voice-
less stop sequences in French shortens the ratio of vowel to

sequence.

For sequences with final nasal:

Low V High Front V High Back V
Male Female Male Female Male Female
TVnn ratio
Tn =—=TTo .60 .76 .52 .70 .58 1.2
TVVnn ratio
TVVn ratio -79 -97

This table also reveals the fact that most of the ratios are
smaller than one. Therefore in general nasal consonant
gemination in French following a single vowel shortens the
ratio of vowel to sequence. The only instance where the
gemination of the nasal /n/ does not shorten the ration of
the vowel to the sequence is for the female informant and for
the sequence TUnn. Here the value 1.2 obtained on the table

appears to show that gemination has a tendency to lengthen
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o . :
— - . < . 1

the vowel. ..

.o . s .
Y - < 4

This anomalous.value comes f£rom the fact that the

. - ¥ o ' y g Lo
items used to calculate the numerator are not strictly

. comparable to those used for, the denominaftor. In particular, . ’

. . 4. : . .
- the denominator contains. no value for tun which would raise

" In general,

. reduced when vowels ar:)?&llowed by gemlnate consonants, from

L 3.7.3."

‘the value of the averaged Tun ratio (see Section 3'4"énd-’

‘Appendix I, Tables 12-15- 18) and lower the exceptlonal value

1.2 to a value probably less than one.

For sequences of all types we have: o N
. ) . . o o A,
- ) . h T -

o 1 . ) 5

HighﬁFront A\

Low V | High Back V'

Male {Female’ :Male " |Female | Male|Female

75 | .79 - .60

—_ o ) -V’" PR

CVCC ratio . .Gir YGOE- .+80

_——-—J—-'—
|CVC ratio

CVVCC ratio
CVVC ratio

.87 92| .727| .90 | .82 | o5 | ..

\

in‘French,'the'ratio of Vowel to sequence-is"

\ -

.60 to .95 of its valu before.s1ngle‘COnsonants.- Therefore

vowels ‘seem reduced in length when followed by gemlnate con—.

sonants because they naturally involve a smaller fractlon of :

i . .
0 ' . —t
[ R B Ty
.-, A 0y -
Vo

. o ' f o Cee
‘Comparison : of Both Languages '/ - : oo :

B . [ .

-the duratlon of the total sequence.

v It can be sald that the ratlo of vowel to sequence is

’
_—

Ay
reduced more in Esklmo than in French by gemlnatlon of—' - ,_I o

. . ( ¢ /‘\.-. q
follow1ng consonants, but. that “the efi;7t is a very deflnlte

v
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,gemlnatlon occurs-lnternally.lm words, whereas it occurs

Y 1
I ._'. - '

- v

S / . . ' o |
shortening in both' languages; and that in both languages %he\&

effect"of'gemination on preceding single vowels'is pro—

portionally. greater than on preceding double vowels.

The difference between the Eskimo.and French résults
may be related to the fact that the phonologlcal status of-
gemlnatlon is not the same in both languages. In Esklmo ('f
only.across word'boundaries in my French data. L )

For DeLattre (1971 31) ﬁgemlnation‘apblles~here to

the meanlngful perceptual doubling of a-consonant phoneme. It

occurs frequently across word boundaries . , . in French il

Q

Kl - . . . . N
l'aime‘vs.lil aime. It also occurs, but less generally within

o

"

‘word boundary . . . il serrerait vs. il serrait . . ." 1In

this experiment all the French geminationAsequences which were

analysed were across word boundary (see Appendlx II1).

DeLattre s flndlngs 1ead him. to the follow1ng con—
clu510ns (1971 43- -44)y: ", .. vowels before gemlnates are .on
the average only-sllghtly shorter than vowels before 51ngle

consonants. A rapld sampllng glves the follow1ng averaged

ratios: Spanlsh 94 to 1, English .96 to 1, French .9§:to_l,

.German- 97 to 1." § h , !

DeLattre was working w1th a 11m1ted number of mlnimal

\\

'palrs and was less concerned about the effects on vowel

length. He 1nvest1gated mostly the dlfferences in consonant

e

duration between 51ngle and geminate consonants. “ The

R U .
1nvestlgat10n carried out 1n this- experlment is dlfferent in
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¥ nature' from the.one carried out: by Delattre and also more
' "data was used. b The peirs'examined‘had word boundhries and
. . ' .
- also morpheme boundaries. The experlments were centered on -

the surface output, i, e., what is really transmltted and

heard wlthout considering in detall'theilnterhal or "deep™

-

", . structure of the sequences.

The Eskimo speaker uses word 1nterna1 gemlnatlon and
B he reduces his vowels before gemlnates more than the French

speakerqwho_has gemlnation across word boundarles.'.Therefore:'
T :we may theorize that:the word boundaries'involﬁed ih‘théj'
: - L E .- <

French data serve to "protect" vowels from some quthe
potential shortening effects of-foilowingjcohsonaht geminationf

: I - : / : - S

o T (see Sectioh 1.5). Though - the  surface output in both . . .
L . languages sometimes result from similar prdcésses,(for

l - ' ’ ' R N [ . - ° i

- example, deletion.of consonant or vowel) these processes - °
. SN L ‘

: - . S ' v .
involve word boundaries in -the French but not in the Eskimo.

3.8 Influence of Assumed Doubling of
S S o :

Vowel on Vowel Length
-

e The reason for-the tltle contalnlng the word “assumed“
T .

"is that, .as a native speaker of Freﬁch I ‘can be sure that

o

'the doubling of the vowel in French comes from ‘an underlylng
double vowels but.I am less sure of- the status of the under—~
S e lying vowels in the]SSkimo 1anguage (see Sectlon 1.5 above)

R ) ,” ' - To 1nvestlgate the 1nf1uence of ‘the doubllng of a vowel
K C . - ’
e on the vowel length, we d1v1ded the ratio of double vowel to

ce . . \ . 3 2



.These figures show us that in Esklmq:the doubling of a vowel

-

i

/ -C . ' 66
sequence by .the ratio of -single vowel .to sequence.
3, 8 1 In Eskimo !
‘ M }
The follow;ng results were obtained; y
. Low/V L High front Vv High back V
Male Feﬁéle Male Female Male Female
CVVC ratio - ' R O ' . ~ .
|\ &V tatio 5.76 +1.73 %-.1'87 1.69 1.60 l.§9
' L NP A
X T . b ‘i, [ i
CVVCC ratio | " o : ,
&Vee ratlo I 2.22 2.3 2.47 2.47 1.9? 2.0§.,

S

"than for the 51ng1e vowels.

'sequence are on the average 2, 23 1arger for the double vowels‘

} .
.thah for. the 51ngle vowels.

1

&

"does not’ mean that.the vowel is necessarily doubled in length.
Before slngle Consonants the ratios of vowel to

< sequence are ‘on the’ average 1. 7 larger for the double vowels.

The above table also shows us

'-that before gemlnate consonants the ratlos of vowel to

R

» The dlfference which ex15t between those two dlfferent'

env1rpnments (1.e., ‘final 51ngle conSOnants vs. final gemlnate

consonants)y can be explalned from the results of the g

-~

precedlng sectlon in which w dlscovered that in general

.gemlnate gonsonants have a bigger effect on 51ngle vowels

- !
- titan on double ones. .

In the present cas¢ the ratios'of vowel to sequence
for'CVQé_sengnées are made smallex bacause .of the SRR

0

<



/

‘seems to be the most 1engthened by doubllng, whereas /u/ is

3.8.2 'In French’

“

proportionally gréater-influenpe'of gemination on single

'vowels;and therefore when we compute the numerical Value of

CVVCC ratio SR B
CVCC ratio .

i

the'shortening'inf uence of gemination is greater.on the
denominator than on: bhe numerator and we thus obtain a iarger.
value when geminates are 1nvolved. *

' It can ‘be remarked that for Esklmo the vowel /i/

1east lengthened - This Supports the "neutral\p051tlon"

theory outlined in section 3.3 above. The extra/ lengthening

of /i/ can be explalned by the fact that the tongue must Y

move from a retracted neutral pos1t10n to the -fronted /1/ v
; .

posxtlon, remaln on thlS target for the "1ntr1n51c" duratlon

of the vowel and then return to its back neutral posltron._ !

. Thls extra frontlng movement is not requlred for elther /u/

. or /a/

"~ We obtainedlthe following wesults:

l'ﬂ: o !

HLOW'V | migh front V |"High back V

Male. |Female Male " |Female Male Female®

|CcVVvC ratio ¢ ‘ - e ' ' TR
Ve ratio 1.3Q. }t35 ’1.57 rf48 1.67 1.6

- X )

cvvee ratio R ‘ . ' } N :
|&vee —zatia | 152 ,1.57. 1.88 | 2:14 | 2.2 1.92_‘ ‘




e 1engthen1ng /u/ /i/, /a/.

68

Ard for Eskimo wefhave'two different results (one before

‘51ngle consonant, another before gemlnates) as on the - S

l 5 of CVC. ratlo " and

il

average, ~ CVVC ' ratios

1.87 of CVCC ratio

i

o . CVVCC ratios

The same reason as the one outlined for Eskimo in

section 3:8.1.can be given here to explain the diffefence
. B A .

)

between the effects of following single 'and geminate
- . B . ' F

1

consonants. , L

"It can be remaxked that the doubllng of a vowel -in.
)

‘ French produces the followxng descending raqk order of

L)

e

The vowel /a/ ig comparatlvely less lengthened by

doubling than the'other~vowelsj;n French, ThlS'may be due~

to the fact that.in French this vowel. is intrinsically much-

longer then'/i/ and_/u/ (cf.seetion 3.5). The.neutra1~
position tﬁeory,(see section 313)'can explain.the fact that
/u/. is more lengthened than /i/ ‘if we aséumé a more fronted

‘neutral position fdér French:than for Eskimo.

3.8.3 Comparison of Both Languages .

In general the following. observations were made :

0

= d 2

“ . L ’ -7

! . -+ ESKIMO. . . ~ .. ° _ a“': FRENCH-

L ' . ' .
| T—
- CVVC ratio=1l.7? of CVC ratlo cvve ratlo—l 5 of 'CVC retio

3

7 levvee ratio=2. 23 ‘of cvee ratio|CVVCC ratiotl.87 of CVCC ratio|

. 1
]
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For both types of contexts lnvestlgated the éoubllng of a’

,vowel in- French does not lengthen the vowel. as much as the

b
A .

doubllng of a vowel in Eskimo.

We erg sure that doubllng of a vowel in French comes

from an underlylng double. vowel ‘But ‘we are less sure of

v

the deep analysxs of the Esklmo in whlch the underlylng

forms may contaln one of several dlfferent vowel comblnablons

' such as two short vowels, £two long vowels, or varlous com- E
blnatlons of longxand short. » ' ‘
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-4.1. Introduction :
. : . : . ' Lo
0 . Y . e ' ~

P In this chapter, the influence of'two main faétors

and the effect of their- comblnatlops, on. the quallty of

vowels in Esklmo and French will be 1nvest1gated These

]
z

ﬁactors are: . . P N Sl L - e
RV | Lo L e : /
.1. (onsonanht gemination following single and’ double. .
vowels - I : , R o
2. Vowel doubllng itse £, SRR o |
L. @ .
T

It. has been observed 1ﬁ the preced;ng chapter that

’
’

gemlnatlon of follow1ng consonants ang vowel doubllng had

I

‘an effect on the quant;ty of a VOwel An. ‘a sequence.. The

WO
P

next phenomenon 1nvest1gated was the 1n£ﬁuence of those two

v ]

factq;s oh‘the quallty'of the vowel in thgse sequences. . -

It was decided to limit the investigation-to

. . a
”

e seqpences w1th flnal voipeless stops and partlcularly to . b

sequences of the type tV(Vrt(t) S0 that the vowels between

the two 'stops would have the same formant tran51tlon-on both.

o : u

P

Y, *. - . '. . T
X PR
ra 1
" Lo
v

vowel &an ‘be’ 1nvestlgated by observ1ng the p031t10ns of the

Follow1ng Delattre s theory that- "The quallty ‘of a

_dlfferent formants of thls ‘yowel" (Delattre 1966 229), 1t was

| p d

J
dec1ded to examlne the frequencxes of the formants for the

dlfferent vowels. Delattre (X¥966: 223) states that.

. .
. -’ ’
T -
. . K )

. 3 5 AN M
LI . ™ .

- v . . '

g _1 . . ' BN o : \ v, " .
e . M . .- M - . - . .
. - S e BN A -t .
. . LT B . . “ . 4 . ¢ ) ‘ . N
v . - A v . [y - . .
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'necessary onehto one relatronshlp between acoustlc features

.and artlculatory movements-—see,

phonetlclah?)(Ladefoged, 1967) . ThlS, coupled w1th the fad o

. coor L : oL 8 o ‘
"peaks of the vowel envelope curves provide. the most meaningful

the spectrograph

Iy ) 72!
o Cod
The' relatlon between formant 1 p031t1on and , e S,
_artlculatory position) should be stated in the . = | o

following termg: there is a direct.relation . - /.
between. F1 frgguency

risipg and overall opening
of the oral t

The higHer the frequency of

' formant 1,: the wider the overall-opening; and = ° "L IR
1nversely. : S, ! . o L - LY,
\He also clalms (1966 237) that- ' ) et TR

There 1s a direct relatlon between back—and—up
tongue retractlng and formant 2 frequency lowerlng.
the more the tongue is retracted the moreithe
’frequency’of formant 2 is lowered and lnversely.

_— But it should be’ kept ih mind that. there rs no
. A

for example, Ladefoged S

results/for perceptual roundrng of vowels with expert ’ :'f
I L}

that I made no directoinvestigatlon of‘artlculatory/mOVeme'ts

but rather examined their acoustic_results only, means .that

©y oo

‘any statements which I make about articulatory movements aye N
- . “ . " Lo - . .

. ! . -
veryftentatiye.‘ ' - ; , -, S o] -
s ' 4.2 Vowel Formant Frequency,Measurements ) .
. . S . ‘ ‘ . ) :
' » It is a well known fact that "measurements of the

s
-
LY

o

data regardiné vo@el-frequency“. (Peterson, 1959:183). . A

'The reader 1s referred to\Sectlon 2, 4‘fdr a descr:ptio

of the method used to produce the vowel envelope curves using -

s
7

. © M . [\
)

The blggest problem was to determlne the place 1n ": . T

‘o
<
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v\ . \'. ) v \

- - : Y

time where the sectlons should be made. " It was de01ded to

choose\the place in t1me where the formants of the. vowels
“

' were_the most'"steady"; . In thejcases where the wowels
T showed obvious transitions to.the:consonants at both ends;
the.middle'point was'c':hosenr i e.; the.lowest or highest
c frequency poLnt'for & partlcular formant, partlcularly F2

since it carrles SO much 1nformatlon about vowel quality
\:,./ 0 .
ﬁsee for reference F15cher-J¢rgensen, 1958-121-125)

k%’ The next step was .to draw by eye a smoothly curvede

Spectrum of each vowel by joining the peaks of each’ harmonlc

component on the expanded scale sectlon. .This meant that
1 ’ , ,
in. many casés .one arruved at a- (centre) frequency and

:l 1nten51ty for a glven formant whlch dld not c01n01de w1th the’

frequency or 1nten51ty of any single harmonic component. .
' i T

dlsplayedfln the sectlon. The same method as _the "oné
a

descrlbediby G.~Fa1rbanks and ‘P. Grubb (1361: 208) was used~. B

It was decided that it would be preferable to make .-
\'dlrect measurements at the points of max{mum .
amplifade as recorded onthe section with due regard
to th “shaping characteristics of the system,.. -In
most instances dne component was obviously most
pro inent, but Hwo adjacent components were equal
. in fimplitude in some formants anquere_the,arlth—
.:metlc mean was used. " o o
Y : .
o We encountered a. few problems.here,the same ones'

[

Ladefoged mentlons in hlS book Three Areas of Experlmental

_—

Phonetlcs (1967 81) - . T 1'_ o .-| ;_

. The centre of formant one 'is dlfflcult to locate.
when it is low in,frequéncy. In all 'vowels there’
is usually a great deal of energy at ‘the fundamental
ffrequency. When a. formant is within one and bne-'
half octaves of the fundamental it is more dlfflcult

.

.
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v a , yl ’. 4
to specify its centre frequency, because in these
circumstances usually only the frequency components -
hlgher than"the assumed centre frequency decrease ‘
in amplltude, there is thus mo peak 1n the spectrum
and 1t is difficult to know whether to specify the
formant centre as being nearer to the fundamental
* ‘'or to the second harmonic. - This difficulty occurs
typlcally with [i] and [ul. . . . When formant one
~is close to-.formant two it is difficult to.lo ‘
the centre frequencies of- either of these formants.
Th;s situation.often occurs in ‘back vowels, par- '
ticularly [a] and [ul. :

* | gince we are concerned here with thtee of the vowels .

mentioned above} we had to face these problemns. It was-

— e
.decided to take for theﬂvowels /i/ and /u/ the 'value of the.

<

‘frequency half way between the fundamental and the second

harmonic (first'overtone) or sometimes the value of the

,1 R |

frequency of the flrst 0vertone dependlng on the overall

cap

, Shape of the spectrum : , L B L

K "Ladefoged (1967 :87) “also mentlons that: K

. It iS 'Known that the perception of equal intervals - . -

‘0of pitch cannot be exactly- correlated with  either .
equal intervals or equal ratios of frequéncies;
and it seems probable. that in the same way the™

' perception of quality dlfferences is ‘not- simply

related to ‘either the formant frequency intervals
or to the formant frequency ratlos. :

e

Therefore it was declided to convert the frequen01es

Aln Hz.) of the vowel formants, 1nto pitch (1n mels) u51ng-
\ .
the method descrlbed in Ladefoged's Three Areas of Experlmental

Phonetlcs (1967 87), i. e., by "U51ng -a graph show1ng the
- . \ N
relation, between frequency (1n Hz. ) and pitch (in mels) drawn

’

from the data of Beranek (1949)"z_ The values of the formant

4
frequenc1es (1n Hz ) and thelr converted values in pltch (1n

mels) for Fl and F2 are tabulated in Tables I to N.

> 1

- . ' - -0 . 3

'.vo ' e - “ .“.
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AR ' . -, : :. ) v a
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TABﬁE'I"

' v . : t , . . : _
' Eskimo Low Vowel Formant Frequencies a,nd Pitches
F1° " F2 .} F3
|Sequences Male | Female Male .'| Female |Male Female
. ~Hz.|Mels| Hz.|Mels| Hz.|Mels| Hz.|Mels| Hz. Hz .43

> - T B ; -
/tat/ 475| 570 475| 570{1250(1145(1550{1320{2500| 2700-

500| 600| 450{ 550[1275|1165|1550|1320|2525{ 2750

|* /tatt/ | 375| 475| 525| 61514001235 1650]1385|2500|. 2500

. . 400| 500| 450| 550|1375|1225|1750(1420 /2475 2625
qh /taat/ - | 600| 680| 750 82011200|1120;/1425]1245|2225| 2350

600| 680 750| 820|1225|1130(1425|1245|2325]| 2400
/taatt/ . | 650| 630 940|965 |1275 1165|1350 1210|2275| 2450
~ 650| '630| 930| 965|1300(1180|T400|1235 (2325 2450

R
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’ TABLE J -
y Eskimo High Front Vowel Formant R oo
\ Erequéqs}es and Pitches = ' .
— — _ :
’ Fl O e F2 v F3
Sequences M?le Female g Méié Female |Male|Female
. . - “ .
~Hzd)|Mels| Hz. | Mels| Hz. Mels| Hz.|Mels| Hz. Hz.
— : I -
/tit/ _325\ 425|275 37542200(1625|2500|1765(2675| 2950
c 325} 425 300 400|2150|1610|2475|1760|2650| 3100
, .3255/‘ 425| 300 .400|2175|1620|2450|1750|2650| 3000
\ : ’ . | ‘
/titt/ 27 375| 275|- 375|2150(1610|2325|1690}2600( 2700
o ~250| 350| 3007 400[2100|1585|2350(1700|2625| 2700
R 250( "350 2100|1585 ' 2625 ' )
/tiit/ 250| 350" 300| 400|2275{1670|2600|1810|2600| 3000 | . .
. e o N L
250 350(-.300| 400({2275|1670(2600|1810|2625| 2950 '
/tiitt/ 325 425 300],400{2325|1690|2675|18302675| 3200.
Co 325| 425/ 300| 400{2275|1670]2675|1830|2600| 3200
’ 'lﬁ' ;o . " ’ o
S Ly - Co . ! ‘ . . _ o w
oL - | ‘ ) -
: / - AT ™
S R S Ty
¢ \. ’ : ' : ) .b.- |" .
. ) N . -k .
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_— o : _TABLE K - - Ty

" - Vo T . \ - : '
s - N .. . . \ B
-» Eskimo High Back Vowel Formant Frequencies
\ ‘ and Pitches . ‘ o

- . - Pl F3

Sequences

Male

Female.

Male

‘Male

Hz.

Mels

~ Hz.

Mels

Hz.

Mels

"Hz.|

Hz.

/ey

o /£;;55
| /tuut/

—

/eautt/y

3oq
275
450
475

13754

450

L 450 |-

1450

400
375
550
570
475
550

550
550

325

325

375

375

375
400

. 350.

350

425
425
475
"~ 475

475

1300
1375
1225
1225
1100
1100
1200
1200

1180
1225
1130
1130
1060
1060

1120
1120

975

1025
1000 |

1050

900

875
1950
1000

2500
2600

12250
2275(
2350
2325["

2400
2400

1700

.1675.

1700. .

- » .
£
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. TABLE L’

¥

e
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o French .Low VdWel'Fofmant Freqﬁéncieé éﬂd,Pitgheé

Sequences

t

P1

c 8 g

F2

78 |
F3

M ]

Male

Female -

"Male )

Female

Male

Female ) \

. Hz.

Mels

Hz.|Mels

Hz.

Mels

Hz.

Mels

Hz.’

\[tat/ ‘

A

750

\
875

825

- 900

Y }. N

820

825
800
800

860
850
850

1275

1165

915
860

925

950

975

825
8501

860

980

975|.980

980}
975

890 |

980

LTI45[T7507
" 1728

1145

1145

1725
1750
1750

1650

11650

16504
1650

1405
1420

- !

1420
1405

1385

$05

¥385

B I Ay

1420]

1385] "
7

2950

3100
N

2950

N

2g75%
2900 ’
2975

2950430004, i

2975 -

2800
2825,
2800
2775
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o T French High Front Vowel Formant Frequencies and Pitches - . v
W" i = . - — ‘e . - ’
o , o _ Fl . F2 F3
% : - - : -
Sequences; Male Female Male Female MalerFemale'm

Hz:

&els

. Hz.

Mels

Hz.’

Mels

Mels

Hz.

<

Hz.

N Jtity/

/titt/ - -
- o

N

e /tiit/-”

o
5 ﬂ-u-r-_T.—a—'._.F

C | /ity

250

|72s0

..200
300

225

350
350
~300
400

v 325

250
250

1

225
225
, 250

‘225 |

375

350
350
325
325
350
325

i

475

2000
2050
2150

2350

2250

iGM&
'l.

1540
1560
1610

1700

1720
1735

1760
1760
1820
1830

1820

2875
2900
2950

3400

2800

3250
3200

3225

3350
13350

3350

3250 [
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[ ) TABLE N
\é., , o - French High Back prelvﬁo:mant
N . . " Frequencies and ?itches '

Vi

e~

.~

. _|Sequences
]

[

F2,

“F3

Femgle

Male

Female

Male

Fémafe-'

Hz.

Méls

Hz.

Mels'

Hz.

Mels

Hz.

" Hz.

1 */eut/

7]

'/tutt/

Jtuut/

n

_Jh/tuﬁtt)

325
328

375
375

4

| 375
400

350
350

425
425
. 475
475
475
500

450
450

1300
1375
1225
1225
1100
1100

1200
1200

(1180
1225

1060
1060

1120
1120

1130
1130

. 975
1025
1000
1050

900

875

1050
1000

989
1015
1000
1030

925

905
1030
1000

2500
2600

2400

2400

2250|."

2275

2350
12325

1700
. 1800
1675
. 1700

\
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.In thlS wa‘y a better picture of vowel quallty at’ the :

perceptual level was obtalned L
Slnce a forma.nt specification is an account of somé
of the main features of - the spectrum of a sound we
may -begin- comparlng vowels by displaying them ,
graphically in terms of their formants . . , , axes

T have beén arranged so that ‘the traditional forms of

Eesentatlng vowels is preserved (Ladefoged, 1967:
92) v -

. S . . ¢

V' ) \ \

. Follow1ng Ladefoged's\procedures the dlfferent flowels were

T ,* H plotted on graph paper (cf Flgs.. 1—4) ‘and arrows were drawn

. jOlnlng thé points representlng dlfferent vowels to lllustrate
the lnfluence of vowel doubllng (arrows labelled L) ’ and

. follow1ng consonant gemlnatlon (arrows labelled G) on the . .

‘qualJ.ty of the vowel. ' The dlrectlons of those arrows enabled

™ . . . :
" .us to make some very tentatJ.ve comments about the changes ln
the ‘guallty of the vowels. On the Flgures 1-4: i
_ Ll Represents vowel doubllng before sxngle donsonants.
: L2 Represents vowel doubllng before gemlnate consonants. :
- Gl Represents consonant .gemlnatlon_followa.ng‘ single
F ’7&‘:\&4 ; : vowe]_s. ) Ly - " ' ] ) o , &
- ' A Gé RepreSents consonant gemlnatlon followrng double
© vowels. . o _' ' )‘M ;o |
From the Flgures 1-4, tables were‘ma'd‘e to 1llu5tra~te
A S in both languages and for each Vowel the influence which the
-’:"\; doubllng[ of ”1:Jhe vowel .and the consonant gemination have on
e o

the ‘qua a{lty of the vowel See Tables P and. Q.

\
: One can observe from Flg. Q that the soﬂ-called low .

vowel /a/ and the hJ.gh front vowel /i/ of the Esklmo male )
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o TABLE P
] ‘ Inf 111enQG_QLL._;ahd.__GJ_’.on_,Eskimo__Vowels~-~— e
i :éequenéés " Male Female '
e . o 0 ' )
.tat L; taat |Lowering & Backing. Lowering & Barking
taat —-2‘3+ taatt |Lowering & Backihg Lowering & Bac}{ing
tat B -—(-;-l-» tatt |Raising & Fronting Lowe'r‘i'ng & Fronting
taat —(24,  taatt|Raising’ & Fronting Lowering & Backing .
) : i ' N . \ . ‘ | -
tit —-Ii-]l+ tiit [Raising & Fronting Same & Fronting
titt -2, giitt|Lowering & Fronting |Lowering & Fronting | -
tit . -—G—l+ titt Raisi"ng & Backing Same & Backing
tiit —g—z—r “tiitt Lowering' & Fronting. Same & Fronting
1 tut - ——I"L tuut |Lowering & Backing ) Lowering & Backj'.nq}
N .o ) . . i \ )
tutt —E’i tuutt Rai'sihg' & Backing - Rg;'i's;ing & Backing
L tut ila» tutt |Lowering & Backing Lowering. & Fronting
- .- . ‘ | ! ) .
, Equt Lz»  tuutt i.OWering & Same Lowering & Same

!

S f

et

-
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TABLE 0

lf.nfluence of L. and G. on French Vowels

. Male

Female

Ll

tat T—
L2
tatt —— .
” _ Gl .
tat . —
! G2 .
taat ——~.
. Ll
- tit _—
. L2
.. el
_ G2’
: g L1
tut —_—
. . L2
tutt ——
' Gl
tut —_—
, G2 .
tuut

taat
taatt
tatt

taatt

tiit

tiitt

titt

Ttiitt

‘tuut

Jtuutt

tutt

tuutt

Lowering & Bac}fing

o

Loweri ng' & Backing

I

|bowering & Backing

Lowering ‘& Same

a

Lowering & Fronting

%

Lowéring & Fronting

Raising & Fronting

Raising & Backing .

i A
}1),';&?,'1

Lowering & Fronting
».::‘ . .
:

Lowering &, Fronting

.
\.w,,fz .
L

'|Lowering & Backing

A

Lowerihq & Fronting

Lowering & Backing

Lowering . & ‘Backing

1

Lowering & Backing

Lowering & Same

1 ' o

Raising & Fronting’
Lowering & Frontingt|-
7

Raising & Fronting |
Lowering & Same or
! Backing
19 . '
!
Raising & Fronting -

i
!

Lowering & Fréntifuj

Lowering & (Same'

[ ’ . , . ',
Lowering & Fronting

[

\ N




p= )

1nformant are. srtuated in a relatlvely close pos1tlon w1th

-

N v 88

.

o respect to each other. It should be-noted_that there ex1sts

dlfferences 1n pitch between those vowels as follows- : ﬂ

between,gtut‘yand -tat

_ between  tuut and taat

betweer - tutt and tatt

_between tuutt and taatt

e

,frequenc1es whereas’ one must consrder.the whole spectrum of

about 200 Mels dlfierence for

Fl

about 130 Mels dlfference in Fl

about 70 Mels dlfference in Fl -
and 100 Mels difference in F2 °

about 80 Mels difference 'in F1

.and 100 Mels dlfference in F2.

'It must be noted that Fig. 1 lS based only on two formant -

il

"the tw¥ 'vowels.in order to specify this'difference infquality;

In general the 1nten51t1es of the thrrd formant for /u/

phonemes presents no problem.

-

‘vowels were extremely small compared to the 1nten31t1es of F3
.for /a/ vowels (see Tables R-T) below. So the overall spectra

leffer w1dely and the audltory dlfferentlatlon of these

It was also noted equler (Sectlon ‘3.5) that the low

A

hlgh back vowels /i/ and /u/.

vowel /a/ is on the average 1onger than ‘the high front. and

All those cluses no doubt

“contribute to the auditory distlnctlveness-of the three vowels.

I

It can be seen that for the male 1nformants 1n Eskimo

~and French, both the-low vowels /a/ and the hlgh front vowel

/1/ appear *to be more back than the same vowels for the female

1nformants in both languages.

,explanatlons-

The followang are tentatlve

. e y



R

b :':-different dialect areas'in Labrador--(cf..SeCtion'Z.Z)i

In Eskimo

L Lo o .89 L
.. < 4 L . T

~ - 4

B Th;s dlstlnctlon could come from the fact that the
vocal tract 1s usually larger in all dlmen51ons for‘

-males. so that the resonant=frequenc1es a55901ated Lo
. : ' b

with the cavitiea tends to be lower.
'* 2. This distinction coﬁld'simpiy come from the fact'

‘that for'Eskimo_male and female informants come from

-and for French, as'it.was noted in Section'1~5 'the

male French 1nformant uses con51stently more retracted
A_allophones of the 51ngle open vowel phoneme, whereas -
[the female 1nformant has more fronxed allqphones.

Figures 3 4 seem to confirm my audltory Judgements, : o
1% . s oL
conCernlng thlS fact L - ¢ h,:‘

4.3 Influence of vowel doubling on BT L

formant frequencies

‘From -the Figures l—4-and'the-rables P-Q it can be
: -0

i ’ ' g -XF } .
x observed that vowel doubling has{anﬁinfluenCe on the quality

t

'of the vowel in v01celess stop sequenoes of the. type

. R M o ) ) - S8
tV(V).t(t). - IR . T\ o N

N . e
b i . . . . .

. . ’. . “ ‘. k‘ [
“.In general - the low vowel'/a/ is lowered and backed

by doubllng

— the high front vowel /1/ as fronted by

o’

doubllng ; ' ?' B b



re

In FrencH

Compaxrison o S v

backed.ﬁ& doub;i%q.'. S e

- * . .
- ’ N . r

In general

by doubling

DR - the high front vowel /i/ 1s fronteéd by

L]

Wea f ‘ ‘doubJLng

! fronted by doubling.

1 . . . LT " -
- M e

The effect of :the doubllng of a. vowel seems to be
' eh'

similar in Eskimo and French for the low %9vowel /a/ -and, the

‘high frént vowel /i/: “The vowel /u/, howeé&r, is frogted

when doubled in French while‘it is backed in Esklmo. The:

fact that /u/ is fronted when doubled ﬁay oome from the

- effect of consonant antlclpatlon—-the consonant or consonants.

I —_

» 1

. follow1ng the double vowel /uu/ belng /t/ or /tt/

In Esklmo the short vowels are all more- m1d—central

‘than thelr long or double correlates (no dlstlnctlon w1ll be

made betweep long.and double since we have not done a ."deep"

‘énalysis of Eskimo phonology). Therefore in Eskimo ‘the set

of single or short vowels is closer to the ceénter tham the .

_set of their long or. double correlates) while in French this

" .is. true éor the vowels /1/ and /a/ but not for the double

L

Vowel /uu/ whlch appears to be more mld central than 1ts

’

_'-‘ D < .,
- the high back vo&el /u/ is.lowered and

‘the low vowel /a/ is lowered and backed

’

~ the_high'back vowel v/ is 1owered.ahd; .



. . . . N .
PR AN B ) . . A . . ) f

singie correla@e""

-

- The Esklmo short /a/ appears to ’

than ‘the.French /a/ It is notlceable
.1n Eskimo the lowerlnq of the low vowel "/ / when doubled is

much greater than the loyering due to the doubllng ‘of the

sane vowel in, French Th/Ls explalns, perhaps, why some

phonet1c1ans would like to dlStlngUlSh two phonemes "in Esklmo,

. unamely /a/ and /a / or /A and /a/

4.4 lnfluehce of- consonant gemination on formant
/(—-_frequenCies of preceding vowel »

*

The analys1s of the Tables P and Q enables us to make

- - the following observatlons' LT - v o
" . {: v e R '-«:“y(‘ .‘?r ; - 4 °

ll ) ) ! N . el , } “ s
In Eskimo . : T e S .

g

In general - for low vowelf/a/- Male /a/ and /aa/ '
’ aré raised and~fronted by gemination;

Female”éa/ aid /aa/ are both,lowered and :'
- fl, . 4a/ is ftonted‘but//aa/ is slightly backed
a D by ggmiaatlon;" S ‘ o
- for hicb front /i/; slaglé /i/ i??..' . ..:
- "; e . | :.raised and backed'b?-éemination{'doﬁblen.“”Qi
R N /il/ ls fronted by gemination; |
= for~ hlgh back /a/: 51ngle /u/ is lowered

*and backed or fronted by gemlnation, double

’

P . lFor more 1nformatlon about vowel representatlon Seef
'Smith, 1974 or Pyle,.197l '1n Sectlon 1.5 of this. the91s. ;

N3



y . and, length before consonant clusters.
- ~ /a/ .
: oy SV
: i, therefore verified.
L ‘ /t t/ context may explaln

A

n French

In genéral ~ ‘for v. vowel- /a/: singie /a/ is

lowered ang, very- siightly back‘ed' by .

“[—&a——___»___
o .
T,

l
=

gem:,n,atlon, double /aa/ is lowered a

| very sl:.ghtly backed ‘by qema.natlon.
~— for hlgh front\_,él/ﬁ_p,51ngle /i/ is
, rarsed and fronted by’ gemlnatlon,.
§ " ' . .- ! double /11/ is backed by gem1nat1 n. . !

L o= for hlgh back vowel /u/ s:\.ngle /u/ is ' .

Comparlsoh of bdth 1anguages . T { /ﬁ/ :
. - Ao L.

* ,' A dlg,tlnction in quallty seems to be appared in botrh

languages between the 1nfluence of the gemlnatlon of; the
{

fod.lown_ng consonant after a. srngle vowel and the gemlnatJ.on ' '

of the follow1ng conscnant after a double vowel.

A -
Ko A L i




' ’1n both languages except for the Esklmo male i}lformant where
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Shory Vowels

.\" ’ ' |

-Short /a/ is in general lowered by follow1ng

onéqnant gemlnatn.on in both languages except for the Esklmo

A

nale :L‘nf'b mant where 1t is raised. '
u\'

' / —_Short /i/ is in ge__neral raised’ by such gemination in

Fh languages. . { o ’. 'J' Cod

PR -—Short /u/ is in general loweﬁced by such gemlnatlon
-in .both languages. '

= ') . ‘.r',; . o . . !
r l.\?"l?"

LOj Voweis .?f ' .

N

—Long /aa/ lS lowered by following conSonant gemlnatlon .

'
¢

‘A look at the relatlve lengths of the arrovs on

S

Flgures 1-4 shows us that the effect of L. (doubl:.ng of the

vowel) is greater than the /e.f:ffect of G.i (Gemlnatlon of . the

‘follow1ng consonant) in bpth languages- the arrows belng in

W

- "general- longer ‘when they join single vowels to double Vowelss

sequences than ‘when they join single fJ.nal consonants to

double final consonants -sequences. - £ &

- it is raised, ' ~’ . S \ : l j .
| ' —Long /11/ is in general frc\‘mted by, ;su/ch gemlnatlon
- in French while it is backed in ESklmO._ ,' V o
—Long /uu/ is ‘Ain general lowe\red by such gemlnatJ.on ”/")]
in. both languagesf ' " ' o //
\ ] . : f”
Comparison of Effects of Vohvelr Doubllng s E \",{'q *\
and Consonant Gemination >
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- ‘Vowel Formant Intensity Measurements SR

‘w - . . . .0
. , ,

TR gt o It was also decide_d to ana'lyse the intensities of

\7 .7 vowel formants. * We took ‘as al’feference_ the intéusity.o'f'_'the-
) first formant of the single vowel /u/ before a single N

o Co voiCeless stop /t/. The values o.f the_ int'é_ﬁei'ties ofe.all the
"(_ . other formants were compi.lted rel'ative to that value (measur'e'-
’/’ K ' mé?ts were made from sections where, 1/32" equaled a difference

of\ 1 dB). ' Also, correct:.ons were made for the use of the H- S

j

J .
!, ' . ) ,.-we.ightihng.devlce'_ on the Sox;agraph. ' This device ampllﬁles the
| intensity ouf the hi'gh'e_r .fojwr-mants. Th'e COrre'ctldns were tnade 2.
ue‘lng the 'calibrated' frequency-‘response curve. of the sp'ectro-’
' graph wfl_en ope’rating; in the H-S mode. . _'I‘His cuxrve shovs ‘us"
that the machine aulp'l;ifi..’es smoothly the intensi.tie(s of, -
_— Frequencies from .6 d?a. at 'l".KHz. to about l5 dB a‘t 8 KHz.
‘Thig produces accuraté results only when the("‘f-m'easured vowe"ls

N

~are on the same spectrogram as is the reference vowel . In-

all other casesq errors may be introduced by the lack of .
'-.adequate controls over several varlables, part:.cularly the ; l{ -
" reproduce 1evel, though no adjustments were made in the C '
._‘recordmg Tevel for, a given speaker. ‘I‘he manufacturer of the-..
' Dyne nu.crophone used spe.CJ.fJ.es a flat frequency response from

SOHz to:10KHz but we dld not in fact callbrate thls mlcrophone.

The values obtalned are listed in the Tables R t0' 'I‘

;’be,],ow.

ng : A . e e
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. ¢ FABLE ‘_ , _. “."

. ‘ Vowel qumanﬁ Intensities Relative to ..
o ) F1 of (u/ for Each Informant

Ll

- Informant For— /tat/ - |" /tatt/. ' /taat/ /taai;t/.'
. ) mant ) . . .
. ¢ o=y .

T

Eskino .| F1' | 8 [ - s 9| 4| 4 2 3
CUF2 (-2 0 =12 |-.4 [-12 | 3 =P f+2 |+ 2
3 |- 6 3

Female - '%3; -16 |. . |-28 |-22 |-25 |-

Eskimo | F1 | 7 0| 4| a | 4 4 | 8] -8
o F2 b o =7 0-10 |45 47 |+5-] 14| 12
'Male F3 [- 6 o |=15 |- 8 |-13 |-13" |-11 /| 3 3

e

"French |Fl [-1{-1|-2| 26 |4 [>5] 6| 3|
N F2 |-11 |=12:|=-15 |-15 |- 6| 0 | 1 |- 2 |- 2 »
Female | F3- [-22 |-14 [+21 |-21 [-23 | 8 |=15 |-22.[-23.

French' | F1 | 10 |- 10 9 |- )1

. F2 |- 4| . | o =1 | |+13 el T
Male | E3- (-2 | .| S D I % N I S 3 R
.'( . s ! )
¢ B
N : ‘\' . : s
, b
\oa ) ”‘.‘;i} .
oW -
-] \ D (’:‘a .
N o _
N / .
. . :
r .- Y ~ '
. 3

" i ., . ' : )

N "
Y

i
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t | '\‘:‘ s
—— ‘. . , &
- ' - - .TABLE 'S : -
Vowel Formant ‘Intensities Relative to \
Fl.-of /u/ for'Each Informant
. |Informant |For-|  /tit/ Jtitt/ |/tidt/ P/tiite/ |-
mant| I . .
—, L
) s
Eskimo Pl 1 2|- 6 1 1 1 4| 3
F2 |- 27| 2(- 9|-16| |- 7|{-13|= 9|~ 2|~ 3
Female | F3 |- 7|- 7|-14|-14| |-11|-18 —12&[— a2
Eskimo Fl 3| 8| 121 8| 0| .5 5| 3| 3
: F2 -\5- - 1|-7|-15| 2| 2|- 6|- 5
Male F3 |- 6|~ 5| 2[- 1]-13]-12 0|~ 8{- 7.
& French Fl| 2 C 0|70 o| 3| o0 .0 .0
\ ' F2 (-17 |-16{-23} |-23|-13|-15|-14|-13
| . N ) , ,
(Female F3 |-14 ~-15(-18 ~19(-11|-13|-17|-17
,\‘erh 1 fan] o [L12] 4 14|, ] 14 r%g
v .| F2 |- 8 - 71- 7 1 0 21 \1
Male ; |F3 |-6| J- s5|-2 < |-12 ‘3| 3
| . .. ) :
‘ X
;
N -
X , "
-..‘rl‘ .. ) ’ y
( 1 . 1Y
P

e’
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Vowel Forma

;Ql.
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S §T
IS . R ) “!.'
. ' < s f . - ) .
"TABLE T .

. nt” Intensities Relative to . . = ° - . .
« Fl of /u/ for Each JInformant - - | - '

v
- ’,

Female - -

F1.

F3

P2

_inf’ofmg.nt For- tut . tutt . tuut . tuutt . 4
- . E mant ’ ' : ’ 7 : * ‘ ‘ - . R
“Eskimo . L1 | 07t 1 N

-13

¥

-1Q

=12
= 7

-13
S . g LR . - 8 -

Eskimo

=“." Male

. FL ..

£3

F2 |-

.| =12

sa'l a4 3| 371 4
-13 |- 8

e -~ .

-19 [-19

French .

Fl-
" R2

0 (-0 -
~-21

- \
- - .,-a 1 ) .. . .
Female, E3) [<14 [<26 |-11 |-'9 [-21 -17,fF12 -17 (@
French LFL | 7O 10 | . . J-10 '.14' -
» M o " J . > -~
‘Male . °| F2 |[-1l2. =17 =6 > 7 . '
i - ’ ’ d~ L -t
0 : = v v -
I . !
» ! . ? ‘r'
A - B e .. N ‘:.
- e .
" . '-’ 4 ,
L & R
T ) N L ) .
r. ’ . "
. i b
.—" l . i { .
— } B 3
- g B S, .
[ ] \;‘:.‘ / ° 3
- B . -
' Ny -
o . i;; ‘ e
: . Lo
. /’ ¢ ° ° r x B - i -
‘-'... e 'E: o K "
< ' . I Bowr T—»b‘, e ?
S
§ -
~ . ¢
% . 1 . .
: y ’ ' '
=104 ’ ¢ 2
; IO : . .
P . A £
A ‘ , i .
v . -, !
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.. . - 4.6 Influence of Vowel“Doublind
L : . on. Formant Intensities n
1 \ - . "

By referrlng to the Tables R-t and comparlng tve Wlth

A.

tVVT sequences dnd tVtt w1th tVVtt sequences, we obtaln the

1

"

- yo .
follow1ng result s, . v c . .
“.' . ) ,{‘ . . “[:l R / ;'.'
. . } , N e 0 ‘E . . V‘ ." ] ) ¢
s :In Eskimo - : ’ :/ ‘\, e » A
T R S S | e
. Vowel-doubling has tRe followinyg effects on Intensities
r ., ’ . 13 - . ’, ., , J . - .
) : : S TN i
"Low vowel /a/ ' —.F24is inoreased in‘intensity-and so
s ‘ , A :
\ L cot is F3.
. o o /1\
ngh front vowel /1/ - F2 seems be 1ncreased in : :j
. Ay . V¢
1nteh51ty and so is F3. \
. - ]
High'back vowel /u/ '~ "F2 seems td be ;ncreased in
. ot [ v 2 - » .
. ) : ‘,l'. g '1nten51ty. : o s e
C ) " ) . ) Lo o oL - '
- . Ll S . S L. N . .
In Ffench _ -a;;li L o ot R "\
.ﬁow'vowelp/a/‘ - ,4_ﬁ2,ié increased in Intensity Cot
' L ° 4 . ) 0 .
o o . Coe whereas the results for F3 seem
R Sty i ' _ - :
T , %< - ' © inconsistent for the Female but a
) - .4‘ a0 . "/l-_, : ] . . s ° o ,
‘ ) o 'definite,decrease in intensity is
“_., . e '__ o vobServable for’ the Male.A R

ngh front vowel /1/ l The 1nten81ty of F2 is lncreased

P | i .~ -also observable is ‘a slight'in-
. s . . Lo, )\;- . L0 . -

Y
-
Yy

T e £ - 'crease in the intensity of F3.-
, High back'vowei‘/u/ "L F2 is increased in Inténsity.'

Therefore, ln both languages we can obsérve a’ sllght 1ncrease°

_in the intensities of formant two when the Vowel is doubled
s L . . . : o J ' ?
’ . L T ) : o .
. - .\. ) " V; -
. N , o )
-4 . ~ 4
" ,

: e~ 1
L T ]
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) steady vowels. Wells results show that in Engﬁ?sh ‘there
' {

correspondlng tense vowels. The table below 1llustrates ey

b
99

'4

It is interesting to compare the results obtained

H

'here with those bbtained by'WellS'(1963)Afor'British English

ex1sts a dlfference in the lntenslty spectra'between tense

and.lax vowels: . the lax vowels having hlgher formant ' ‘

'intensities for.F2 and F3 (and usually Fl), than do the

E these dlfferences. Oon the contrary, my results show that 1n

“‘\...1_-
’

. ' !
- Formant Intensity Increases for Engllsh
Lax Vowels (after WeII’) ;

-~

-

-Tense/Lax .. Fl1 : F2 e F3 "
" i/t 7. R N e < - O
w/u o +-2 L #12 R -
T oa/h ; - 2 E S I o
/D S 0 oz
Mean increase. 4+ 2275 . g

a

1ncrea5ed wheén’ the vowels are doubled

’

.Engllsh<vowels posﬁess arso-called tense/lax dlStlnCtlon whose

'phonetic correlates-are very dlfferent from the correlates of

the 51ngle/double dlstlnctlon in Esklmo and French N

. It was alsprdec1ded to compare the dlfferences ‘ Lo

exidtlng'between;formant frequen01es of the lax/tgnse vowelI

- . »
-~
‘ . . . -

~

- id .‘. e

.11t can be noted that thlS effectlls more pronounced;~'
in the two hlgh vowel pairs than in: the two low vowel palrs.
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pairs ,in Wells (1963) with the correspondlng dlfferences for

" the 51ngle/double vowel palrs in Esklmo and French. ,Tables'

A ‘ . o

-

- U-W list those frequencxes. Sy

If we consider the dlfferences which ex1st between .
the formant freqdenc1es of the lax vs. tense vowels of Wells

on the-one hand and the dlfferences between the foérmant

frequencies of single vs. doiuble vowels of the .make informants

- =

\_,din_Eskimorahd French:on the lother, we may notice that: oo

}

. - For the 16w vowel: ' .,

-“dlfference of 153 Hz. Whereas the biggest dlfference 1s an

In English the blggest dlfference is an F2 frequency

l

Fl freqpency difference of 113 Hz. in Esklmo and 75 Hz. in

- French. . . ' o f,

- For the hlgh front vowel

In Engllsh we. observe theoblggest dlfference between

" Fl1 and F2 frequencies, namely 71 Hz. forfrl and 275 Hz. for

_~.For the‘high back vowel:

N

F2. In Eskimo the Fl difference is 75,ﬁz. and the F2

*dlfference is 125 Hz.- In French the F1 difference is-oﬁly'

50/Hz., the F2 change is 350 Hz., and there is also a‘largé:

'dlfftrence of 525 Hz. in F3,

N
InfEngllsh we have the blggest dlfference in- formant.

ﬁrequenc1es ln F3 where we find a dlfference of 120 Hz.;

7/

whereas in both Esklmo and French: we obsexrve a b1g dlfference

1n Fl and F2 frequenc1es/ espec1ally a dlfference of 250 Hz.

re
. a

-
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TABLE U

o A P T
Low Vowel Formant Frequencies .in’' Three Languages

English "Eskimo French
25 Males -1l:Male -1 Female | 1 Female
/a/ F1 677 |/aa/F] 750 . 825 962
F2 1083 | F2.1212| 1425 1250 1650
F3 2540 - F3 2275 2375 3100 2812
/K/ F1 7227 (/a/ F1 462 ' 750 812
F2 1236 F2 1262| - 1550 1275 1750
F3 2537 F3 2512 2725 ' 2950 2925

(after Wells, 1963). , /-

.9

. -_}'f_‘b

A
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~'  TABLE V N
ngh Front Vowél Formant Frequenc1es
’ in Three Languages
. English Eskimo French .
) 25 Males ' Male f‘_emale < Male, ' Female .
. Vi/ FI 285 ii/F1l 250[ . 300 /ii/ 300 250
. .| _ F2 2373 F2. 2275 2600 - 2350 2650
F3 3088 " F3 2600 3000 ' 3400 3350
.. - -1/ F1L 356 |/i/ F1 325 300 J/i/ . 250 250
S F2 2098 F2 2150] . 2475 2000° [ 2400
: " F3 2696 F3 2650 3000 2875 13200
(after Wells,,K 1963).
0o :l‘ . F.
., ‘J ': ' ’ ;.\ -f.’ )
. s ' v
/ . .
o ‘ , . K
! . . 'f ’
' I " ‘ .
2 .l A\'., : ' "( "a-

,
AT
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' TABLE W | s
,_;?g}’:,,f y e , ! S B
. - High Back Vowel Formant Frequencies
" g - in Three Languages
English . Eskimo - . . French‘-
25 Males Male Female . - Male _ Female
|/u/ F1 309 Yuu/Fl 410| - 387  luu/ - 425 387
F2. 939 F2 1100 900 1100 | 8B7
F3 2320 F3 2260 - 2262 '
/U/ F1 376 -{/u/ F1 300|. 325 |sfa/ - 287 | - 325
| F2 950 | .- F2 1350 1000 .. 1350 11000
F3 2440 _F3'2550|- 1750 -, 2550 1750
! N " . : ) :
;  (after wells, 1963). .. = o
2 , .
‘r.‘l: ' L
» . K ' e/
8 : : 53 « °
) - ’ ] N l -
| .f;r |
|-
. , B )
’ * ) .lJ.“’,_ + 1 '
\ : LR T
3 ' * 9)
‘ ] ; ) "

0 .
>
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in:F2 for both languages. . f'_ . o 'Qéfi

These dlfjerences in formant frequency show dlfferences }i
' 1 .
in quallty in all“pélrs of vowels ln all three 1anguages (see
4
" Section 4.1), but no real pattern can be dlscerned in the

aQ

4

e
differences between the lax/tense English contrasts and the
. * * \ ! . . " N -

single/double contrasts of the Eskimo and French male informants.
HoweVer, for the high front vowel in each language we obserVe
‘a 51gn1flcant difference for the frequencles of both Fl and

FZG ‘ . . "

We may therefore conclude that formant intensities .
_provide more consistent clues*than do formant frequencies for '

. v, ' . . N . .
both the lax/tense vowel distinction in English and the = 1

& .

-single/donble vowel distinction.in Eskimo-and French.

4.7 Influence of Consonant Gemlnatlon on Formant 5

-~

Inten51t1es of Precedlng Vowels C

."By referring\to the Tables R-T and coﬁparing tVt. with

' . ‘ , ' . Lo
. tVtt sequences and tVVt with tVVtt sequehces} we obtain the B

Al
* L}
1

folloWing results:

-

In Eskimo =~ . . K ! ' ’ i s e

+ Consonant gemination has the following effect on

Intensities:

Low vowel /a/ . . '~ no apparent result, except for -

male informant:  taat vs. taatt
~ ’ ’ * "“ .

" where we see an increase in the.

n " . -,

'™
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- -~
R
Y

' " _High Back Vowel./u/ -

High Front Vowel /i/ -

‘#igh Back Vowel /u/ -
o
\..v" K
(_! v \ “"~ \
N : '
LA ..
In French. L e
-~ .
o Low -vowel. /a/ -
Y- o .

)

B SO

High Front Vowsl /i/ -

R

3

/

Conclusion

It seems that therp;is no appérenf influence of

—

" vowel formants in Eskimo and French.

e

fo&lowing consonant gemination on the intensiéies'of.thé

= . 105

‘infeﬂsity of F2 and f3 whép fhe
QOuble vowel preéeeds}a gehinate'
/tt/. a o ‘ o,
n6 apparent.battern. |

Formants Inténsity of single vowel

/u/ seems to be .increased. when
preceding a éeﬁihéte;cénsonan£.
& .
Intensity of F2 seems £ be |
decreased whén 'feced'n a.
geminate. L S

For the female informant we note

a slight decrease in the intensity

of F2 and F3. Nolpattérn_ior the.
male informant was observable.

Only forxﬁhelfemale'ihformant.do

we notice a slight increase in the

Intensiﬁy of F2."

[
) ]

i

S
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|
4.8 Concluding Remarks

It can’ be deduced, that in both languages thefdoubllng
N . K . ° \ -~ N
of the vowel has 'a greater effect onh the quality of a vowel
than has the gemihation of the'folloWing consonant However
: }
'the rellablllty of these results may be questloned since
thlS study was undertaken w1th the use of only the sound |
spectrograph.. More sophlstlcated .equipment would produce more
’ o CeB
valid\results. Also spectra were drawn by eye (see Sectlon .
4.1 above) so that only rough approX1matlomsoﬁﬂformant
frequenc1es and lnten51t1es were obtalnedo ' .
. [ b “a £
. [ ! - )
| . \ , 4 - . h\
v . - - ; .
2 :_ .
\ ’ ! . - -
) g “‘fti ; » _.
- ' 1g . -
) ' - 5 N . o ’ T "o.
' o T - o -
.' ‘ _ . ] J /: . .
) - - . ) ) ';f 0_ ’ J,
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' 5 CONCLUSION

!

’ .~ . N

'5.1" Some.Generalizations "

o '

{

5.2 .Evaluation of the Reliability of the Results
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- s : 5 CONCLUSION
5.1 Some Ceneralizations ?”Jﬁ
. . - : , S
° - . = ’ A

It has been shown in thlS theSlS that the doubllng of a-

‘ .

vowel had a larger'effect on the quantlty ‘and’ quallty of

*

Y H_t . thls vowel than does*the gemlnatlon of the consonant follow1ng

.hit.':

" The gemination of a following consonant was ‘shown .to
have a more reducing effect'on'the duration of a preceding
vowel in aflanguage'which has gemination'within word -

N boundaries ( klmo) than in a language which has - .gemination ’

-

across word boundarles (French). - .

T It was proposed that gemlnatlon of a consonant has a

greater effect, in poth the above—types of languages, on the

duratlon of a precedlng 51ngle vowel than on that of a

\\\\;N . preceding double vowel. o : 5 '_ .
T q Regardlng the 1ax/tense vowel opp031t10n in Engllsh
on the one hand and' the sxngle/dbuble vowel opp051tlon in
. Esklmo and Frehch on the other (see sectlon 4.7 above), the

4

experlments lndlcate that each of the two opp051tlons 1nvolves

‘.several acoustlc cueS'(e.g., duratlon, formant frequency,:
formant 1nten51ty) whose manrfestatlons are not the same for~‘
both opposmtlons. ‘It .also appears that,lln general —formant
intensities provide_more con51stent cues than-do formant
;frequencies_for the. single/double vowel distinction ih~Esk;ﬁo'

. (2273 ’ |
- ” .

' N ’ \ c . T, : . . ' . . , ) . ",.- '
! . . ‘ S ) ) ‘ ‘ ‘ \ \\ —
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' and French (see. 'section 4.7 above)._ ?erhaos the same is true
also for the Engllsh lax/tense Vowel dlStlnCtlon. The ™
,relatlve duratlons of the consonants and vowels in CV(V)C (C)
sequerices seems to be very sigﬁificant forlgemihation in .
Frehchfana_Esk%mo. 'Furthe;.iqveetications'are needed to - .
‘test all the aboye concluéions« | & | }
‘Various problems Qere:brought tolgight which deeerve
to be more thoroughly 1nvest1g§ted - For, example,.ln Chapter
””$m7§”the concept of (language specific) neutral tongue positien
was 1ntroduce& and this 1dea, along with Ohman's co-~
a}ticulation'theqry (1966,.1967{,‘sef§ed.to explain tehtativelji““
some ver¥ interesting ooints in'the different sections of S
Chapter:3 concernlng ¥he relatlve 1ength of the different’
vowels in Eskimo. and’ French. Such a neutral pOSltlon theor;
as)proposed by Honikman (1964), has not recelved the attenblon B
whlch it deserves from experlmental phonet1c1ans. We hope ' ‘
that some . future research oh vowel duratlon w111 eeek to test
'tﬂxs concept.
. My flndlngs 1nd1cate that Ehonetlc dlstlnctlveness is
”usﬁally malntalned whenever there is an'nnderlylng Ehonemlc |

-dlstlnctlo%§ Therefore we have not, had to appeal’to the

P

,chomsky—Halle—W1968Y”theory of_ﬁerceptlon mentioned in section
1.4 above. o - ‘

‘There are several phonetic cues associated with any |

%,

.one phonemic distinction so ghat if one cue (e.g., absolute . -,

1ength)‘failsfto'phonetically maintain a distinction'bhen \
'." . \ ) " ’ “‘.

%
AV
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others {(such.as relatlve 1ength, quallty, lncludlng not only,

formant frequenc1es but also relative formant 1nten51t1es,

- .etc. ) are avallable to the hearer.

...........
.........

y

 more slowly than people around Nain". Also, when asked, afﬂernm'

@ v

which may mark "boundaries" between the two members of a

.Eskimo language.between the ages of 1 and é..;This is the .

N ~

" One p0551b111ty whlch remalns “to be 1nvestlgated is. that

the overaLl pattern of" formant change in time (1n elther

frequency or 1ntensity or both) could be used to distinguish.

~
<

vowels which are 1dent1cal ln all other respects.. Another

uneiamlned pOSSlbllity is that of acoustlc dlscontlnultles_

’
1

. double vowel in Eskimo or French.

of the Results

1. Dialectal Effects. ] ’ - ' .

/{' ‘The two Eskimo informants were ‘born in two different*
1 1\ . : . . . " '_1-
communities of ‘Labrador (see Section 2.2) -anfi learnt the - b
: ’ . '

o

5

period'when,a child really acquires -a languade and this is =~

when he is influenced most by the dialect which he is

. Pearning. ‘ o o o P

Rose, whenldiscussing the 1anguage spoken arounde

5.2 Evaluatjon of the Reliability.. - : -

Q.

Hebron, where Sam fomes from, once Sald that "People: around’

v, e

I
there (Hebron) seem to. be 'dragg;ng their words and - speak

.- ‘e
N

the experlments were conducted if she noticed a difference

in pronunc1at10n between the two dlalects she Sald that e
w 'Y . . :_'t> ’

]

-2y
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~

o Voo A T o

o - , . 5 . o
//// people around Hebron (llke Sam) would have « tendency to . n
» speak with: "dark" /a/'s. This - would conflrm,mylﬁlndlngs.;n ‘

| Section 4.2. ' i' g U _ ;0' o L ST

' 2. Idiolectal Effects _“:' o ,

Especiallylfor the St. Pierre dialect thelﬁa1e7 . '-,f‘
.informant, Marcel, is a.natural "imitator". He can imitate. & . . oo

wery accurately any dialect or idiolect,'this is why-:he is f\\
very glfted 1n learnlng forelgn 1anguages. This fact ﬁay'
have lnterferred with the stud& in that he mlght have sllghtly

exagnxatedhls idiolect, when 'he was ‘asked to- speak in every— - ' \

Ty | . e .
o b v M

day 'St Plerrals" I was present in the anech01c room when-

‘ K]

the recqrdlngs were made, but as a speakbr of the same dlalect

I could not notlce any such exaggeratlon in Marcel's speech. ‘
, . N
3. Statlstlcal Valldlty of the Results . -

Tlme and funds permltted an 1nvestlgat10n w1th only

,) two Lnformants (one of each sex) for both languages Stﬂdled : --f;f

‘A broader investlgatlon u51ng the same sequences but’ with ® RES
. ® N . v, R :

1

. ,{v'more:informants; say -five orften of‘each:sex, and using more |-

'sophlstloated equlpment, could, of course, give us more

1 s

frellable results. Such a thorough 1nvest1gat10n may be

H

A \
7 o e

uthe rqsults stated-in this thesis. L .”Y
, , . L :

, Concernlng the fourth chapter of this the51s, it is
1 .. -

ﬂto be“noted that the quallty of* the vowels were obserweq 3 R s

'tV(V)t(t) sequences only Therefore the results cannot be
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INTRODUCTION TO APPENDIX I
Eaeh'page is made. of four\columns. ' The left nelf

of the page contalns flgures for slngle vowel sequences, A
‘the' right half-for double VOWel sequences.l Each half page

subdivides ‘into flgures for male 1nformants on ‘the left and

'~ female oh the right. This ylelds the foloning correspon-
4 , 4 ' . . _ LA .

dences: S , SO

Y

'Single vowel, male g

Q
o]

g

o
|

2 -. Single vowel, female
3 - Doubie vowel, male

4 - Double uowel,\female

Each columnucontains two numbers. 'The7first of these‘is a

two dlglt Whole number and represents the duratlon of the

b

sequence 1n centlseconds (see section 3.1 for measurement

.

method); thefsecond is ‘a frﬁetlon correct to 3 places of .

udecimals representing the fetio‘ofthwel dutation to the -
sequence duratlon on ltS left. - 774

- T
LR .' g

'.;-%“ &
’ﬁiﬂ The symbol # represents a word boundary In the

. < e

“EsKi mo corpus it occurs only in sequence initial p051t10n

-

in some of the data, and is therefore.shown before the
fraction coxrect “to 3 places of'decimals in such cases. .
In- the French corpus However, word boundarles océur 1n1t1ally,

- medlally, and (rarely) flnally in sequences. It was

'therefore necessary to add an extra column between male and

o "



‘that results were identical from two or three separate —

* Q . ' . ’ ! . !
- f

“ - female coli.ujnns in order to show the odcuxjring word boundaries K

in French.

v

. . The single .digit numbers (two or three) in - s

'.pafentheses occasionallylfol_lowing the rqti_o:number means’ ‘.

measurements. | ' R e ’
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o 'Tab‘l'e_a 1 /t'/.' + low vgﬁel in hf:skimo

tap
. 15 4.266 -
16 #.321 .
17 #.294
~ tapp
26 4.077
27 $.111
tat

14 ¥.357(2)

- tat

30 $.133

32 $.156

tak

12 #.250
15 #.266
11 #.272
13 '$.307
12 #.333(2)

takk c -0

17. .176
15 .200.

© 28 #.107

£ 32 $.094

‘tan .

i3 .46l
14 .500(2)

S AN

Lo
\

21 $.380(2) -

r
& .
«

27, #.148
28 #.142

20 #.400

22 #.454 -

G -
‘34 #,235
35 ‘#7228

19 #.315 |

20'#.[350(2)'

22 #.318
16 #.312 -

18 #.388

725 .60
28 178"

o I
18 .444

20 -400(2)

Y

. taap

25 .480
26 .500
taapp |
30 .300
33 .303
46, .369
- taat ’
28 .74
17  .647
18- .666
C
r.taatt.],

33 $.363(2)

,__-taak St

' 22 #.591
22 #.636

taakk
31 #.322
33 #.303°

0

- taan

26 4.730(2)

< 122

42 .333:
~42  .357

31 .645
32. .656
26 .615

27 .592 .

38 #.394 . .

44 %.409

46 #.456

’

v
-

274,592 -
. 30-#.566

40 $#.450
42 #.428

-~

30 “#.666
35 $.685
38 #.684



tann

28 $.178
- 29 4.206
EW

tas

T 21 #.333(2)

tag
16 .312
17 . ..353
15 ..333

tag
19 #.368
20 #.400
23 #.301

" tagq

23 #.174(2)

30 #.166(2)

33 #.181°

7

' Table 1 (continued)

t

33 #.242
35 §.228
36 #.250

#.290.

u}l'#.266

15 .466
1s .444

26 $.307

"32.4.212

30.4.333 "

.

32 4.156'

39 4.179
35.4.151:

/ ot

taann

'34 $.441
34 $#.382

"taas

27 .592
35,600

taégv

/37 $.648 -
" 36 $.639

T 123

41 #.454
44 4 .463

35 571

40 © .525

39 -#.743

36 #.694
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Table 2 /t/.+ High front vowel in Eskimo

#.272
#.280 '
#.230

.100
©.153
.093
.085

#.363
#.348

$£.160

#.185 -

v

#.333
#.333
$.291

#.222

C tip
14 #.285 - 22
20 #.300 26
£ipp N
- 26 4153 © 30
27" .148 . 33
30 .133° . 32
31 .129- 35
tit'
14-#]357(2) . 22
" 15 #.333 - 23
titt ’
32 $.125 25
32 $.156 27
tik
~14 .285(2) . 1B
12 #.166(2) 21
S 'S
18
19
Eikk ‘
26°%.115 1+ 25
z7 $.1I1 30
- l :
tin .
11 #.363 -~ .. 20
12 #.333(2) - 23
ST
tinn -
®
" . 32

#.263 ¢

#.120
#.133°

#.300
#.391
#.347

.187(2)

' tiiE"Y..

CEiip :

20 ..500
21 L8571

;ifgév

.35 .228(2)

20 #.450
21 #.476

tiitt -+ o

tiik“

17 #.529
19 4.526

7

 elikk

“26 \2
27| 296
28 \ .285

tiin
20°43650 -
21 #.619

I,1:.iinn B

21 1476 -
21 428

26

33
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.20
.25
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33

34
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27 .
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.500 e
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$.555
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.303 S ey
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#.588 "
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Table 2 (continued): .. - '.,
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.18 .444° . 2% 428 © .34 -.7350 - 32 625
20 .400 20 7,400 " B0 ..666 30 %33

"D

Ejﬁ o E_j;;ﬂ N : "_ - i .
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Table 3 /t/ + High back vowel in’ Eskimo: .
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S A STy .

tUE ' : . ; ) | . . tqu _ ' _' [

.15 #.300 . 20 #.250 . . - 22, .591(2) =~ 33: .545 . .-
18 #.277 | .23 #,260(2) " S .

' '.tUEEb , ., S | ." . tUUEE )
20 4.138 - /733 3,131 28 285 .32 312
31 #.129°° 34 4.147 . 28,321 -

¢

N e

tut tuut.
12 #.214 16 #.312° 22 .636 . .. .31 ..483
14 #.250 © . - 18 #.444 - 26 .65 ' '
Ctutt & Ce N . tuutt |
_— ¢ i - . o —'—" 4 : N . N
28 #.143 { ¢ 31 #.161 | .31, .290 .. 33 .363

, 31 #.129 33 $.242 32%.,.281 . 7 35 .342.

o

&

e coe S .
., tuk v q X . ] tuuk): ot

14 $.357 . 17 4.235 ©29 #.620 30, 4.466
15 #.333(2) © .20 #.250 31 #.645 34 #.441°
T 0L, 14 §.285 32 4.625 . K\ :

" tukk h N .- . tuukk

oc

31°4.129 "33 §.151 40 $.200 ' "33 #5.242.-

33 #.151 . 38 #.131 .41 $.195 , +37 #.216 -

28 #.107 - .24 $:125 - - T
30 $.133 : -

o

tun o e”" ; o tuun o, P

16 #.375 ©  21.4.333 . .. 22 .682(2) .7 22 .545
15. 4. 400 25 #.360. e 26 .576
’ - 27 4.296 .- < e . S

. tunn oo . 'f‘ :-.'tuunnif /iiuv
hs 38 #.166° O 32 #.2181 "7 7722 .409(2) © < 30 266
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Yoo . . . o g
¢ 1 ! . ° L - ' . '
° N N i y
\ [ . « - I . Q .
- . . } - :
, | .
. q . o . } ,
. . c. .
° . . * . . - .
- | B o /
© T ¢ ‘ : - s
. s
§ [
a 3 P
- ° ¢



L T . . o U a’ S R §
“ 2 e L ¢ Ta . -

'Table 3 (continued) ’ ' ::' ce
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tus 5 . tuus L T ' .

B

- 20 #.400 . 24 #.250 s 27 .555 .36 .444(2) .
o .19 #.368 . 27 #.222 - 26 .538, 38 -.447 . -
; : o o R 30 .566 39. .512

- T P . 31. .580 :

>

'."—C'I.':, :. . f e

\“ f: tug ‘ o | S ‘ ptuﬁg o .
15 5@00 7 .20 400 . 26 .655 . 38 .710 o
16 - 437 29 .538 407,700 - Lt

£ud .
16 .437- - .18 /388 - - o

Lt .19 421 e - e

S32.187 L T T T
31 .193 - -0 LT el L T : o
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pap .l -
17 #.294 % 21°
11 #.272 20
12 #.250
30 .200 - .31
26 .192(2)" 32 -
pat |
13 #.384(2) 22
Do E . 23
patt :
25 $.120 36
27 #.148 . 35"
28 #.142(2) = 27
. 24
: ‘15 $.400(2) . 22
i 17 #.411 35
i 7 ; o + 26
pakk ! '
T 727 #.185 32
29 #.172 35
L c 36
.0 pan o
/13 #.461 .25
T %014 #.5000 . 26
, 18 #.444 .
2 Sann | ‘
30 #.129 36
31 $.133 - 38
{__ 'A_ % '
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ﬁ g

W, - -
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4 /p/ + low-vowel .in Eskimo
- 1 - .

$.961 . -
#.400 o :
‘ ///'éaage ,
. 28 .357
' 26 .346
paat
24 .666
25 .680

TN 32 ,312(2)

“paatt S

V_ i
-’~ ’
Eaak -
31 $.709 .- ° 3L
31 #.677 °, . 33
. paakk _/ ‘
© 327,375 35 .
30 .333 =37
A ' i’ ]
. Edan L
‘32 #.781° - 32
32 #.750 .36
33 $.757 30
22 .722 34
35 L.77L ST
Qéann »
38 .368 - .36

128 .
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.393

$#.722

#.656

L2633
676

"58 6 _‘
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.Table'4y(cbﬁtinuéd)
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pip ”
13 #.384 19. #.263 !
13 #.307 15 #.266

N i I~ .s,'{‘

27 #.148 31 #.129
29 #.138 - - 34 $:117

pit R Ny
16 #.312. . 19 #.263
15 #.333 21-#.285

11 #.272 21 #.238 .

18 #.333. C -

pitt B
29 #.103 . 278,148
30 #.100 27 #.111

. pik .
10 #.300(3) 18 #.277 °
13 .304 20 #.300

17 .353 16 .250

- 15 - .266
° pikk"

26 #.115(2) 34 $.117(2).

A 23 ' -174 ¢ 26 0115

24 .166(2) 27 ..148
27 .148 . .

E‘ in . et _‘.
10 4.400 . ‘16 #.375 .
11 $.454(2) 17 #.353. -

. j 18 #.388 -
"'pinn e

28 $.107 21 $.143

'28 §.143 24 #.208

.26 #.192

piik :

19 #.473°
21 #1476

piip '
23 #.565(2) |

piipp

28 #.285

- 30 #.233

piit

25 . .640
24 .660

n

piitt -
30 4.200

32 #.218

plikk,
28 . 4.285

30 #.300

.piin

19 #.579
20 #.600

22 #.636°
éiinn  : .
26 #.384(2)"

Table 5 /p/ + High front vowel in Eskimo
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27

29

33
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40

41
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26
28
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#.428
- #.483

#.272
$.294

.518 -
=517

#.303

?#.sdb(zg;-
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#.375 <

#.500 ..
#.571
#.625

§.433
$.416"
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Table 5 (éOnﬁinued)
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26 #.192
29 '#.241
29 #,271

A Y
3
‘
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n
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A

38 #.631
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37 #.622

S\ 44 #.454)
\. 50 #.520




16 4.312
‘18 #.277
) pupp
31 .129
32 .093
Eut '.
14 .357
\15 .333
16 .312.
13 #.307 -
14 #.285 °
Eutt
26 .115
28 -.143 |
‘ 27 #1121 -
28 #.143
32 #.156
. puk .
16 #.353 .
17 #.375
pukk
23 130
S 24 #.125
- unn
- 27 .222
N 273 .185

15 .533(2)., .-

~ Table 6. /p/

n 22

25

© 33

35

-21

22
20

"23

27.
-30,
27

29

20

22

2
24

17

18

31
33

#.363

$.320 .

121
.143

.285

.272
#.350
“#.347 °

143
133
#.148

#.103

¥.300
#.318

#.143

#.125

puup -
19 #.526
' puupp
© 28, .250
31 .258
puut
29 .689
30 .666
37 2675
puutt -
347 .294.

Buuk
20 #.500
23 #.521.
Puukk
33 $.212
38 #,210
: Quun !
25 .600,
25 .640
.puunn .
30 .400
30 .333.
puus

o

[ - .
@ . . s
+ high bac¢k vowel in Eskimo-

|

36. .277

-,
;

24
26

28

- 33

- 31

36

.26
© 28

38
41

27
30.

38

38°

132.
$.458
#.461

,285
.303

. .527
.516.

-t

;,36§(2).

#.500
$.500

"#.289
4,292

. 555
=533.

447
.421



.Tableb7 /k/1+ low vowel in'Eskimo

:kaQ
14 §.357 -
16 #.375
17 #.411
17 .294.
. 15 .266
. kapp
© 25 :160(2)
kat
.14 #.285
15 4.266 .
.-16 #.312
. katt
27 .185(2) .
30 .200
kak{
13 #.307
14 #.285 .-
- 15 #.266
kakk . .
27 #.222(2)
A .
“ks kan
11 .454
12 -.416
. 14 .500
13. 461
™ kann
25,160 °
26 .154

22 ¥.318
23 #.304(2)
22 #.227

28% .143

29 .138

»

25 #.240

P $.296

31 ..193

36 .194
19 #.421

- 21 #.381
25 #.240 .

. 30 #.233
21 .285
22 .363 ..
0 20. 400
21 .381 -
31 .129
32" .187

36 .194 .

30 .366

133
: kaég'
27 #.666 34 $.529
27 #.703 34 +4.558
28 #.607 5
. X ’ [
kaapp - o
34 .323(2) a1 390
36 .333 44" .363
" kaat - ‘. .
27 $.666 . 36 #.527
29 $.689 37 #.567
.30 #.666 ‘
‘kaatt .
] V‘.'/' ' /
31 .290 46. .369
34  .294 47. .361
- kaak ’
025 $.600(2) . 26 #.576
o 27 $.592
"~ kaakk- o
30 J400(2) 38 $.394
B 43 $.372°
‘kaan ‘
28 .71 38. .605;
31,774 40 .625
. _...kaann’ .
28 393 38 473
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. Table 8 /k/ + high front vowel in Eskimo

kip .

15 #.266
16 #.250
17 #.294
Kipp

29. .103
32 .125
kit _
13 #.230(2)
20, #.300(2)
17 .235
16 - .250
CRitt:
30 .100(3)
27 .111 -
25 - ,120
31 .096
26 .154
| kik
.15 $.333
' 17.#'353~"..
18 4.333 -
kikk
30 #.133

33 #.151

kin

11 #.272(2)

10 #.300

.32
+ '35

- 26

28
21

22

35
36

26

29
24
23

30
36
25.
31

32

20
.21

#.230
#.250
- .238

.227

0085-'
.083

$.192

#.275
.250
217

.100
.138
._120

«125

#.250
}.238

$.093
#.085

S

.

30

26 $.307

#.300

.096(2)

| .1 135
- kiip oL
37 .629 34 .470
31 .645 35 .514
kiipp -
38 $.316 38 $.289,
.39 #.256 41 #.268
kiit )
“ 28 .#.571 34, 4.500¢
28 #.607 40 #.525
30 #.566 :
- /
kiitt L _

34 .294 .37 .324
37 .297 - 39 .333
:“ ‘
kiik - o
23 #.608 . ' 25 #.560"
26 #.615 28 ¥.571

kiikk ‘

28 .285 .32 .277
31 .290 > 36 ° .281
33 .303 o

kiin '
23 #.609 34 $#.529
25 $:680 - 38 #.526
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|
- 25 .120

T

27  .111

\Ris

20 1300
21 333
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. Table 8 (Continued)',.

kiinn "

32 .125 - 30 .400(2) .33 .333

v

36 1138 . 34! .353
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20 .206 . - 34 §.529 .35 $.371
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Table § 

“kuE
13 #.230
14 #.285
15 #.266

kupp -~

. 28-.071.

30 .100

'kut

C 12 #.416
14 $.285

116 #.312°

21 #.381
Lekutt
,'28 .107
. 29" .103
kuk
16 #.312
17 #.294
18 #.277
kukk
33 #.121
34 #.117

kun -

15 .300(2)

kunn -

257 .160

26" .153'

-

/k/

021
22

32
34

30

135,

18

20

30

31

18’

20

..32
34.

+'higR back vowel in-Eskimo :‘

#.285 -
#:317

.093 .,
.088

142
.100

#.388, |

“#.300

#.200°
#.129

.. 250

. 125
.176"

277

"kuup .

21 .571

23 U565

'_ kuupp

31 .226
34 .235

kuut

" 40 #.650
"33 4.606
. 33 $.666

kuutt

3& 277 .

36 .294

kuuk -

25 #.560

26 $.538

\
- kuukk
-~ .38,.4#.184
40, #.200.
kuun

25 720 .
27 .703

kuunn ¢

28' ..321

. 29'°.345
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..36

33
41
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26
~28
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» 42
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.33
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372
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- #0464
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.350

.428 -

"#.231
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.588
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.333

.363
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Table Q (continued)'
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tap.

. 15 “.466

1717 .410
18 .388(2)
18" .333

. tapp-

. 26 .384
21 ..381
21 .334 -
tat
C 11 5545
N
taft._'.fl
217 333

Sk
N :
N

$tap- _‘

#tap--
#tap- .
e

#tap#p-

#tapip-

#tap#p-

#ta#%—

#tat#t-
#tat#t- -
$tatt-_ -

.13
- 14

Table 10 f/;/ + low vowel in French
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15
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19

. 19 .

16
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©.357(2)
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Table 10 (Contimued) ~.~ . -

444~
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.366
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. 7 , N
26 .38
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Table 117 /t/ # high froat vowel in French'

~tifip-" 28

"- 30

— ikist- 28
- tifidt - 27
- o ) 28

- —ei#idtdt- | 36

W 36 .

—tifidk- .. . 25
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“.534

500 -
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. tikk -
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20 .150 . --tik#k- - 27 .185
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" Table 11 (Continued)
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—t#ini . - 170 .235(2) .
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"'’ ’

~ting¢n=". - 20 .150 -

. .|| . . ’ > 22 :181' .
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" ) -
.192(2) #tisks® - 27 .172. '

. " - 29,185
) ) -

34 .500

tiikk . =

tiin £° -
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