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iy

tion of the wvowel harmony system of ‘Hez Ferce

1. Introducticn. The guestion of the proper descrip-
! (=]

has already
engaged the attention of a number of linguists: Aocki (1966,
1970), Rigsby (1965), Jaccbsen (1968), Rigsby and
Silverstein (1969), Chomsky and Halle (18968:377EL.],

Kiparsky (1968),; Zwicky (1971), Kim (1978}. There is no

working of the vowel harmony process: however, there has
heen considerable debate abput the guestion of the natural
relationship between any possible underlying phonological
system which can be derived from these phonetic facts and
a principled explanation for the operation of the vowel
harmony rules. We have decided to enter this debate
because we beélieve that a zimple and unitary explanation
ig possible from a different perspactive, that of tongue-
root oosition based vowel harmony systems.

In Mez Perce there are five surface vowels: [11, [=1],

tald, [e], Twl~Tul, all of which may occur either long or
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- For the purposes of the vowel harmony i

.
.
&
(+1]
M
i

d into two =moks-
(1) DOMINANT RECESSIVE

o

The vowel har

-

ony rule =states that if any morpneme in

[51]

word has a vowsl of the Dominant seri

(]
7]

» then all Recesgive
vowals in the word hacome Dominant., If no morpheme con-—
taining a Dominant vowel isg present then, naturally, all
vowsls in the word ars Becessive. Morphemes whose wvowals
are inherently Dominant can occur as either roots, or as
suffixes.® [i] is a member of both series in that soms
[11's cause harmonie shift, while others do not, and [i]
thus co-occurs with hoth sets of vawels.

e il Y 3 - ¥
An example” of a root with a Recessive vowel is
(2) mazq '"paternal uncle'.

T 2y ] - v 5
When affixes with Recessive vowels are added, there is no
vowel harmony change. For example, the first psrson oos—

- added to this root yields

(2a) n=?mex 'my paternal uncle'.

The wvocative suffis —a%

fata

elds

i

{2b) mzga? 'paternal uncle!',

However, if nz%- is prefixed or -g? is suffixzed to a roos

Wwith a Dominant vowel, as=, for gxampls,

{3) o1 "fathes!,

(3a) noPto 1t "my father’
(2B} to+ta? ‘'fatheri',

Harmony can be caused by

(81]

dominant suffix, e.g. -layn

For', which, when suffixed to

causes harmonic

(d4a) coqa+f

Harmonic sh

For example, if

f5§.:] WLt w*

(6) 2i-c

[6a} nE?l-c

{6b} Pi+ca?
where the [1] is

where the [i] is
Previous li
seen three major

of this phonolog
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riule they

n
m

:rphema In &
in all Recessive
morpheme con-

ttura

Ly, all
; Wwhose vowals
roots, or as
n that some

not, and

vowal is

» there is no
T pPEarson pos-—

=

xed to a root

irpart, yielding
Eix, 2.g9. -Taun
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For example, if to
(B} wa'yik + =5 + & + n&
go across STEMm 1st long
formant person ago

yielding, by itself,
went across long ago'
is prefixed wei- 'to wade', one gets
Sh) watwa-yiksono '(I) waded across long ago'.
that [i] is a member of both series is shown by ths
examples in (6}
(8] Ml=e 'mother'
|

{ga) n +e¢ 'my mother’
6b} ?i-cE? 'mother!’

v il

where the [1] is non-Dominant, and in (7},
'paternal aunt'

'my paternal aunt'
'paternal aunt!’

(7] =lre

(7a) nalel-c

(7b} ei+ca?
where the [ ] is Dominant.

Previous linguists who have Lreated this guestion have
seen three major, interrelated problems in the description
of this phonological system:

1} +the problem of the two [i]'s and the best strategy
feir handling the fact that in the morphophonemic represen—
tation they must be kept distinct even though phonetically

T
thare seems to be no clue which distinguishes Dominant [1]

from Recessive [




of five vowels each:
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2) the fact that "the sets of wow=ls in

the two
classes of words —— [ ] &

and [ = y]
classes in any reascnable phonetic
and Halle 1968:3773.°

3) the difficulty of

Mony inte any universal theory of vowal harmony processe

this last point which has led
previops investigators astray:

framewark."” (Chomsky

=

It is, we believe,

in comparisons of the Nez

Perce wowel harmaony gYstem with other systems of vowel

Harmony they have, by and large, tried to draw parallels

with systems found in the Uralic and altaie langunages.
Howswver, there ara
and Altaic systams and that of Nez Perce, and thers
another model availablae

of African languages,®

2

Baasd Vowel Ha rmany

Africa today there are LW major areas; one in West Africa,
the other in Rast Africa, where many languages exhibit
vowel harmony systems of what has bsen termed thHe "horizon-
tal" 'ar "eross-height" t¥pe. ThHese vowel harmony systems
have been rather extensively studied for Wess African
languages such as Akan (i.e. Pante-Twi), Igba, and Ijo (a1l

Niger-Kordofanian}” and for East African languag

es such as
Luoc, Bari, Maasai, and Kalenijin {all Niletic languages of
the Eastern Sudanic branch of Nilo-Saharan).' In spite of

some language-particular idiosyncracies, there is surprig-
ing uniformity in the way in which the

vowel-harmony pro-
CEES 1= realized in a=11 of

these languages and, as we have
tried to show elgewhare (Hall et a1, 1%74), in the basgic
Principle which underliss its operatien.

In an idesl language of +his sort there are two sets

== are not natural

integrating Nez Perce vowel har-

several major differences between Uralic

&, that to be found in 2 large number

o
'3}

Words norr
of Set 2. In ¥
contain either
harmonize with
WNez Perce, the:

vowels and whir

monize with the

f8¥+ e &) fc
.’I:r':rur:'i‘-]'rl' 1
cause the disti
is frequently m
body placsment

[EEF [u] ws. L

PR
1]

t

H

(V]
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==

L
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1 Perce wowel har-
1ony processes,
1iceh has led

.sons of the Nez
ems of vowel

draw parallels

C languages.

es between Uralic
and there is

in a large number

Syefems. In
e in West Africa,
ages exhibkit

med the "horizon-

_._1
r_-|
I
=
[¥]
=)

e

systems

1ere 1s surpris-
sl=-harmony pro-
and, as we have

in the basic

& oare Bwo sets

Words normally

of Set Z. In Westc
contain either Set
harmonize with the

Wez Perce; there ar

B
in

S5et £

[l '

contain vowels only of Set 1 or only
African languages, typically, roots may
1 or Set 2 vowels and affixeész alwavs
root. 1In Bast African languages, 35 in

e also affixes which contain Dominant

vowels and which cause the vowels of the other set to har-

menize with them.

The following werb forms Erom the

Elgeyo dialect of Halenjin (2 Southern Hilotic language)

{llustrate this process:

19 kesr 'eae/look at (ig) ! ker fghut {itchl’
fl=m—wesr 'T saw (ig)! bl =a-rer ‘T oshut [E£)'
ki-a=ke:r=a 'I was looking ki-a-ker-e 'I was shutting (it)'

1
=
(]

e
H

Ogress

i
all of the no

attached to bDecome
In

at (it}

va tense suffix -g is Dominant and it causas

—Dominant vowels of the word to which 41t 1s

pominant.

deseriptions of African languagss (e.9. Tucker and

Bryan 1966, Stewart 18971) the vowels of S5et 1 are conven-

tionally symbolized as /[l,s,upa/f and either /8/, ([37),

/8l or /@ / for the low vowel and those of Set 2 as

fT,e,0,0,8f This

symbolization is at best mislesading be-

cause the distinction between the vowels of the two seis

is frequently not accompanied by the disgtinctions in tongue-

[z, [ul] ws. [ul, ete,

language of this type which we have investigated personally

;ody placement which are implied by the IPA symbols [1] wss

The primary distinction in every

1ies rather in what has been termed 'voice gquality', that

, in wvariations

=
the oral cavity.

in some part of the vocal tract below
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the vowesl

accompanied by breathiness, The vowels of

Set 2 have a 'flat', 'hard', or ‘guii!' guality
which iz sometimes accompanied by a slight degree gf

In the languages of Ehis Lype with which we
have worked ;nte:sivﬁlyfﬁalqeyel Bari, Toposa,

Mabaan), the wvoice quality distincticon in

Lotuka,

the non=high

vowels had as a concomitant a noticeable distinction in

tongue body position. In the high vowels wvoice gquality
wWas at times the only anditory cue. In Hari the dis—

tinetion betwsen /y/

and /fu/ was also clearly visually
marked:

the /u/ was articulated with moderate lip round-

ing, very much like the [u] of English; the /u/, however,
™

ticulated with the jaw noticeably thrust forwa

the lips markedly pursed. In Bari for all of ths

¢ forward movement of the jaw was noticeable

vowels th and
o

felt moving forward and

swalling transversely toward the tipof the chin., (Note:
thers was no such lateral swelling ag is found with the

nse vowels of
There is another

like Bari: the speakers with whom we worked

by ané large, university graduates whose English was
fluent and very nearly within the phonetic norms
expacted of native spéakers. Honetheless, we noted
occasional errors which resulted from the confusion of
English /e/ ard /&/, /of faf. This can only mean that

the differences in tongue-kody position which we noted

and

between Sets 1 and 2 in their languages were secondary and

not available to them for transfer to English.

The primary gesture invalved in distinguishing Set 1

from Set 2 seems to be movement of the tongue root.

Phono-
logically, it is easy to view the Process as one of simply

5 of Bet 1 have a 'bright! guality

a binary oppositi

Hoot, and a neutr:z
normally positior

simplistic propao:

Phonetically, how

plex because pot

tongue root forw:s
can retract the t
the tongue r»oot 2
in Lindau 19575:13]
Thus, in any
may have as the [
(L)
La)
() advance
e}l meutral
That is, since th

I'DOT 15 moved

tracted,
lowered. Either,
in some diffe

during the articu
not unifgrmly the
tongue body posit
cian would percei
ete. ) betwean the
tongue body posit
the

tongu

the

from
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A 'bright: TJuality

+ The vowels of

a binary opposition batween a plus category, Advanced Tongue |

Root, and a neutral or unmarkad cadteqory, Non-Advanced (gr |
dull! ;ualjty

2 normally positioned) Tongue Root. (This is the rathar [

JEgree of

MCE— sinplistic proposal which we made in Hall et a], 1974 ) I
1th which we

” Phonetically, howsver, the Situation can be much Mare com=- -w
e

58,

; ) plex because not only can the genioglossus muscle pull the

e non-high ”

) ) 7 tongue root forward, but aleo the glessopharyngeus muscle |

lstinction ip " : [
; cdan retract the Longue root, and tho nyoglossus can lower 'W

VOlce guali Ly

ri the dig-

the tongue root and, with it, the larynx. [See figure B ,”

in Lindau 1875231 .)

cly vis:aLly . I ) oIy
Thus, in any larnguage with a two way opposition, we

o]
F
i
=

i ; .
may nave as the phonetiec gestureg:

i
K
[+
- =
o
(s
|

- . (21} =1

at ] V. Set

I8

tongue root vs, retracted tongue xoot -“-
dvanced [

Longue root vs; neutral tongpe root

iz} neutrzl tongue Took  ve, retracted tongue root ;|i

Lal
(B5%] =2AvATIC
noticeable anpd

g forward and " . 5 . . s ;
That is, since the articulatory cue is Variation in pnaryn-— |

il

hin. (Mote: ; : , goasty | |

= geal size, any combination of oppositions of the movements

1@ with the . 1o o I
OL Tne genioglozZsus and glossepharyngeus muscles will | 1

result in the same effoect, Heedless to say, as the tongue -i|| i
*ted about : j % % . : 3

root 1s moved forward, the tongue body is compressed ana | i
0 wWe worked ' : = . . ; HIN B
CNErefore raised. Conuersely, 45 The tongue root iz re— | U
22 English was : P i | 2l
a tracted, the tongue body is pulled down and therefore | llﬂ
phonetic norms = . : : B i
: Lowered. Either, or both, gesturas, therefore, may result i

2 noted i i — . : e ; - |
| in some difference in the Position of the tongue body | |.

mfusion of i i § . : 2 s B |

. | suring the articulation of the two vowel setg. Since it i=
|
|

only mean th: . ; . A

E Sesibhak | not uniformly the ease that there is a clear difference in 1 y
h we noted i ] : 3 |
tongue body position (which the European-trained phoneti- | L
S2condary and |

cian would perceive asm the difference between [i ] and [z 1,
o 2te.) between the vowels of the two sets, it follows that LN E
aighi o 21 s )
8hing Set 1 tongue body position, whether achieved by jaw opening or by I i
* root, Phono- I

raising the tongue alone, is a secondary gesture which

ane of simply resiglts from the primary one (or oneg) of altering the |
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position of the tongue root,

There have heen two extengive

graphic studies of some Afripan

the kind of wowesl harmony we have Just discussed (Lindau
1975 and Jacobson 1978).
impression of having

use of the instruments and

ara, we f[eel,

Ijo (1 speaker) ang Igbho (1

used tongue root advancement (with

expansion)

duce the vowsls of Sat 1.

nen=low vowels of Set 1

inconclusive.,

any of the vowels

that the vowelg of
in neutral position: for Igho the tongue root
Howswer, in aAkan, which was stodied 1
Ffound (p.4l) that the formant sepa
/z/ was only 25 Hz.
and that between
Phoneticiang, who had no knowledge of akan,

listening test in fact heard these

(p.39}).

-.-80N expansio

involve & dap
Dho=Luo is no
African langu

15}
ra

t
ag

ge5:
the wowel harmony categoric

of Set 2. For

HALL 8 R.M.R.

HALL

acoustic and radio-

langusages which exhibit

speaker) ,

and concomitant lowsring of the

Akan

Set 2 were produced with +he

fg/ and /3/ it was only 50 Hz.,;

!

£5

heen extremely sdphisticated in their
And yet hoth studies
Lindau found that for the

West African languages she studied; Akan {

=

4 speakers)

all of

-

ultant pharyngeal

She also found that the four

and Ijo she found

n mest detail, she
r

ration between /e=/ a

in . her

of the pharynx does not necassarily

ssion of the laryn
5o uniform as that

Behavior in

reported for the West

uo speaker may distinguish
almost exclusively by means

of tongue height while anather speakor uses width of
Pharynx and & third speaker usss hoth.

tic variations to yield a clear phonological distinction.

Since all three of

another, there must be something

which unites these phone-

Both of thesge studies give the
in their analytic technigues
and extremely careful throughout.
he speaker
larynx to pro-
had a lower first formant than did

tongue” root

was retracted.

d

(within the range of mzasuremsnt error)

trained

vowsl pairs as identical
Jaccbson (18978:80) reports that for Luo

these speakers of Luc can understand ons

Lindau {149

ized listening
DL ofice
four weak ip

able to iden

Jacobson

(1974

a tape h
of 187 bisyllab

tign"

1y}
i
[
i
=
i
i
=

gory sets,

It hazs bom
Wilotie languag:
not only unigue.
but he can with
the set members]
OWIl, which are :
which he had no

What emerge
from Jacobson's,
acoustic event v
either the speci

states (1978:B0)

--.Che artic
Dho=-Luo 'would
speech signal

distinct

e
&
E
-
(1)
i i
L
Y
a1l
a1
o
-




nt pharyngeal

larynx €O pro-

hat the four

formant than did

-oot was retracted.

:t detail, she
setween /fo/ and
TEaZSUrement error)
30 Hz.; trained

n, in her

pairs as ldentiecal

sigr 1n
for the West
nguish

¥ Means

of

can understand one

ites these phone-

cal distinction.
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Lindau (1975:41) reports that she played the random-

LiLE

sad listening tape back to her Akan informant twice,

ral and once 'after a

S10M. 1g Wwas

_c.onee after a threa wesk 1

ecording S

a5 those in words he had

Folur weak 3 nterval since

able to identiiy the vowe
heen asked to produce, It is highly unlikely
n the recording after

that ne

remembered the order of vowels i
so long = time. The mast plausible explanation is that

he actualily hegrd the vowels as different, and that he

as = native speaksr hears something that a non-native
ig not crainsd to uss sg & cue, and that that

is a physical property.

{10T7H:4ff) also reports that when he played back
2 tape his Luo informant was
tion";

gory s=ts.
our experience that a speaksr of one

nparmony type can

It has been
gilotic language which uses this wvowel
not only unigusly identify the wowels of his own language,
but he can with sgual ease and lack of hesitation identify
the set membership of vowels in Nilotie languages not his
own, which ars not motually intelligible with his, and of
which he had no prior knowledge.

What emerges from Lindau's study and, particularly,
From Jacobson's, is that thers ig an articulatory and
appustic event which is not being measured unambiguously by

either the spectograms or the x-ray measurements. Jacobsan

states (1978:E0):

...che articulatazy freedom permitted among speakers of
oho-Lua would be understandable if some aspect of the
than articulatory vowsl guality were
dist civa. T would suggest that phis is the case and
¢hart the distinctiwve aspsect {5 one of voice guality.

speech signal othor

on to point out (p.81}) that in Twi [(i.e.

Jacopkson goes
nkhat breathiness is associated

Akan) Stewart (1867) says

o ————T

¥ o

i
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with the raised vowels [1.2. those o

Fh
5]
m
+
e
o
it
[
r¥
-
4]
L

o
rt

Nonetheless, in spite of + conclusivensess of both

h o
of these studies, it is clear that thes major articulatory

gesture which can be measurad id which is pressnt for most

a
speakers when the vowels o= set 1 are articulated and
agbzent when those of Setr 32 are articulated is an expansion

of the pharyngeal cavity achieved by advancement of the

1C
Eongue root and, for the West African langunages reported

on by Lindau, concomitant lowering of the larynx. Sirnce

the West African languages, like Lue, only invelve a two-

way opposition, within the terms of a binary distinctive

feature phonologicmal description, clearly onge feature will
u

Lindau proposss that 'Expanded' be used to desia-

a
feature since, in the West African languages she
Studied, a lowered 4a

co-ocours with the advance

fongus root, yielding both a horizontal and wvertical expan-—
sion of the pharynx. However, the East African data
clearly show that laryn® movement i secondary and not a

s
NECSsSs5a8ryY concomitant of tongue root advancement or, cop-

versely, that tongue root advancement is the Primary ges-
ture. Therefors, is completely appropri-

dte to continus the use of the phonological feature
Advanced Tongus Root ( [ATR] ) +to describe the articulatory
gesture which differentiates the vowels of Set 1 from thoss
of Set 3,

Although wowel harmony systems of this type have heen
best studied for West African languages of the Ewa family,
for Ijg, and for the Nilatic languages in Eastern Africa,
as we showed in Hall et al (1874),° they are actually much
more widespread, and many languages in bhoth the Nilo-
Saharan and Niger-Kordofanian Eamilies which today do not

have vowel harmony 2= an active principle nevertheless
j = E

still have trace

type has be

of Afro-Asiatic:
and Bilin (Palme
Tangale (Jungrai

Thus, vowel
tion are found i
fTamilies.,
in the Lhasa dia
languages such a

610 and 1971:82)

assume, come int
variety of langu

model for the an

o A Redara

gig of the Hez P

remarked is its

quotation given

taing. a low fron

which gives us a
which ws are dea

diets that one s




'an languages she
‘he advanced
il vertical expan-

rican data

dary and not a
Ceément gr, con-—
he primary gesg-

5 type have heen
the Kwa familwy,

Eastern Africa,

e actually much

h the Nilp-

ch today do not

nevertheless
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stzll have traces of it. In additien, vowel harmony of

this type hag been reported from languages in two families
of Afro-Asiatic: Somali (Armstrong 1934, and Tucker 19%71)
and 3ilin (Palmer 1957 and 1858) (both Cushitic), and
Tangale (Jungraithmayr 1971) (Chaddic).

5, vowel harmony systems hased on tongue root posi-
tion are found in languages from three of the major African
Families, &As Acki (1968:143) pointed ocut, it is also Found
in the Lhasa dialect of Tibetan and in Paleo-Siberian

. also Jakobson 1942:

Fh

languages such as Koryak and Gilyak (¢
610 and 1871:82). Therefore tongus root position as a
basis for vowel harmony is something which has, one must
e, ¢oms inte being more or less spontanscusly in a
variety of languages and therefore can provide a possible

odel for the analysisz of the Nez Perce data.

=]

Wes Percs Oata, In the analy-
e vocalic systen the first thing to be

surface assymetry:

Wot only do the sets of vowels which form the two har-

monic series not form natural classes by conventional pho-

b
nological criteria (as Chomsky and Halle remark in the
o

guotation given earlier), hut a wvocalic system which: con-

ing a laow front and a high front vowel buk no mid-front

e
o

il

b
vowel, as Nez Perce doesg, iz strangely unbalanced .and
anomalous. It iz, however, precisely this surface ancomaly
whieh gives us a clue to the kind of voecalic system with
which we are dealing. Universal phonological theory pre-
dicts that one should not £ind more front/back low vowels

digtinguished than one finds at any one glven non-—low

position. That is, the theory would predict that if /=/
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iz found, then either one

gal six-vowal system

{1 i

1

level phonetic rule operating on the expected front mid

vowel and that one has the canchical five-vowsl systemin (13},

(13} i

d

with an extra underlying
the participation of

Both of thess systems

perties, have as an

Nez Perce has an underlying wocali

shes three tongue

ity which

if [e] is found but

{14) i

and tongues root position,

must be dealing with the

iy the result of

duced on the basis of universal
suggastad
the anomalous

> postulate that
n

g canonical thres-vowel

HATL & R.M.R. HALL

postulate, or, alterna-

Jacobsen, and HEiparsky

'}

or /+/) to account

hoth harmonic sets.

, which have been logically

ated assumption the belisf tha
c System which distingui-
there is another

by universal theory:

be dealing with only

hawve in Hez Perce is the

system in (14)

the following matrix

arataly not us
for the unde
by tongue-root posa

canoni=

some low-

"‘ﬁ"-'-"_-"'f'!_: ik
. ¥

[ 1t

&

vowal 15

represent

With the abc
vowel harmony ra.

{16} [+ATR

our postu
root LuSlLl:n as
harmonic sets ha:
neatness which i
harmony ruale. Al
for the phonolog
tongue root movel

Bedy of the tong

more, an understc
root and resulta
statement to be

=high] a5 [=] an

of the surface n

cage of the high

three vowel posi
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W1l Chg canoni- zhacification would be misleading. Mora

iled specification of the vocalic segments is & property |

af the systematic phonetic lewvel and not of the undsrlying |
representation. |
|

With the above feature specification; the Nez Perce
v

. (I = R & =
v 0r, alterna vowel harmony rule™ of course becomes simplicity Ltself:
en, and Kiparsky

E (1la) [+ATR] =+ [-ATR] ¢/ [=-ATR]
T O =0me LC'W—
ted front mid tur postulation of a three vowel system with tongue
‘el systemin (13, root position as the feature which differentiates the two

harmonic sets has more to recommend it than simply the

neatness which it permits in the statement of the vowel

[
. ) harmony rule. As well as providing physiological correlates
| ko account Eor i |
i for the phonological feature [*Dominant], the mechanics of | .
sets.
B ; tongue root movement and the concomitant movement of the | T
e logically de- | 4
i body of the tongue also provide a phonetically natural N -
honological pro- || W
e explanation of why it is that just these two setis of vowels 11| ke
1@ balisaf that i || i
, ; ([7,2,ul and [T,a,2]) form the harmonic classes. Further- 1IN
1 which distingui- ] - E
i more, an understanding of these sams mechanlcs of tongue
+ 1z ancther :
root and resultant tongue body movement allows a simple 1N
versal thesory: . : 5 : . < i E
" . statement to be made of the phonetic realizations of [+RATR, | H
taling with only . - . i i | ;
: -high] as [=1 and of [-ATR, +high, +back] as [a], as wall as | q
malous vowel is s d = | 18
of the surface neutralization of the feature [ATR] in the T
: ; gase of the high fronkt vowels. | =
t Perce ig the ) o : !
(141 With the tongue in low position, as the tongue root is fe
v (14 ) : : L [
advanced the hody of the tongue can either rise slightly i
_ ) Fi : s . | {8
and more forward, wvielding (3], which is found 1n many | I
; . : ! , P 11 |
{tlowing matrisx: African languages, or it ran maintain backnesswhile rising, | I8
or it can move forward while maintaining low position, i B
yvielding [=], as in the case of Nez Perce and alse Somali T
- 1 "
(which also is underlyingly a thrse-vowel language). That i
the option taken in Nez Perce was forward movement follows il
i . i oz 1 |
wt used specific from the large amount of phonstlc space available ina 8
-,1.'1-31-:'-.1’]‘{1!’.‘1.3'3{'{‘ rhres vowe 1 nogition ld]llgl.'l.ﬁl'_!En E,
ue-roct posSition & | 1
T
)
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According to Acki's descriptions, the sound which he
phonemicizes as /u/ has three phonetic realizations: [u],
[v] and [w]. [u] occurs when there is length and [0] else-
where., Although Acki is not as specific on this point as
one could wish ("in general,
(1370:19) and "tk

here is considerable individual wariation

rounding is mon-distinctiva®

in the degree of rounding of /u/" (1966:759))

that [w] can cedur both long and short. T

g
allophonic variant would follow naturally if the tongue
root e

is in advanced position when /u/ is d. Witk

the tongue root advanced, the body of the tongug moves for-
ward; since rounding is non-distinetive in Nez Perce,; there
L5 no congtraint on the vowsl to remain in a pesition where
auvtomalbtic rounding ocours.

When ths tongus zoot

tongue ig lowered. Since the ea {u o]

g8till phonstic left, the tongue lowers to [e] for the

articulation of [-ATR, +high, +back] vowel. That the

back of the tongue does lowsr all the way to [o] is at

least partially dus to the fact that /

Acki (15970:19), normally realized as (o] e
It 1= Lo be noted that the aormal arti

vowels seems to tend toward 'laxnasg!

It is, we believe, the gensral 'lax' pronunciation of

vowels (i.e. [I,m,a,0%,U]), as described by Aoki, which

accounts for the surface neutralization of the plus and

minus ATR /i/. In the languages which we know which have

tongue root pasition harmony, the [+ATR] vowel tends to bs

[i], the [-ATR] wowel [i*Jor [1], this somewhat lower ar-

ticulation beding a result of the less forward position of
the tongue root. Since, however, the normal realization

of the high, front vowel in New Parce is [I] (sxcept before

degree as it doe
normal [—ATR;, +h

T
pe

tracted tongu

tions of the und
should poLvEom

writing such a-r
riles involved a3
BVery grammar) ,

tion

are
after
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length) , and less [orward position of the tongue root does

i

gound which &

~LEATtions: | not cause the front of the tongue to lower to the same

iH
e
o

ST " : ; . : : :
gth and [U] else degres as it does the back of the tongue; what we hay

Sa-
e - a e F - . + = ow W w [
LoEhiE point ag normal [-ATR, +high, -back] [I*] falling together with ths !
-] =] e g P R & " s 3 ol -
In-distinctive” less<high pronunciation of [+ATR; +high, —back] /i/ azs [1] Il L

o twe sounds (that 1s, one would expect
|
1A L - SRR TP - _ - PRI TS . e
12t lw] is an the [-ATR| wvowel to be slightly less front than the [+ATR

Lf the tongue vowel ) . Such surface neutralizations of underlving dis-

tticulated. With tinctions, while not widespre are by no means unknown in

-ongus moves forp- other languages exhibiting harmony. (11l &8

ez Perce, there If our hypothesis is tha surface compo- |
i position where sition of the two harmonic: seriss is in fact accounted for .If
in 2 phonetically natural way: Tha ufare  i,a,u | T
: dorsum of the plus advanced tongue root and || i o u/ plus ce- . E
is already tracted tongue root position. Th surface realiza- 3
= ¢,
o since there ig tions of the underlying segments only cennat, but . %
's to [o] for the should not, be subsumed in some so of curly brace rule; ' ;&

el. That the we believe the

o e ] is at writing such a

. Bcgording to rules involved are low-1 rules (required by

=]
g the surface realiza-

. These are not necessarily | [

e d
cept when long, every grammar), needed for describin
ion of Nez Perce tion of each individual segment

1

=
interrelated phenomena and should not he lumped together.

ronunciation of The major surface adjustment rules which are nseded (T e
aoki, which are the following, all of which are, of courss, ordered :
the plus and the vewel harmony rule: -:j
now which hawve iﬁ

wel tends to bes (17}

what lower gr- 4

rd position of (18]

1 realigatien i
I
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[+high]
v ~back N
(19} !nATR = [BATER]
_glonqd
Thege rules have the follo ing effects: ‘rule (17)

A10%
causes the low vowel to be realized as fa] if |-ATR] and
=] if [+ATR]; rule (18) lowers the [-ATR]

to [e]. PRule

high back wowel
(19} has the seffoct of neutralizing tonguoe
root position as an independent variabhle for the high frent

vowol and making it dependent on length. Thus, the long

vowel will he realized as the expected [+ATR] vowsl ([i-])

and the short vowel as the expacted [-ATR] vowel {[I7]).
+back]

{20) =low + [=tense]

|=long|

[lhigHI

+E;Ck * [-round] / under certain econditions
+ATHR
| - -l

{21)

Rule {20} obvicusly must be ordered after rule (18),
which added a surface feature of lowness to the underlying
thres-vowel system, This later rule has the =ffect of rea-
lizing non-long non-low back vowels as somewhat lower in
articulation, ™ that is, the [+ATR] as [v] and the [-ATR]
as [o¥]. Rule (20} thus produces an effect which, on the
surfasce, loocks like the same phenomenon as that found For
the high front vowsl. Howsver, the temptation to subsume
these disparate phencmenza into one rule such as

* =
(231 —low

= {~long| [=tense]

would completely mask the important fact of the neutraliza-—
tion of tongue-root position in the high front vowel.

Rule (21) unrounds the [+ATR] high back wvowel. This
rule would appear to be 2 'variable' rule: whether the

variation

o

a completely free one or is constrained by

tempo of speech ¢
gtc.) would regu:

Thus; the ¢
will permit a nal
the wowel harmon:

netic alternatio:

4. ESaohapti;
15 Sahaptin, whi
Sahaptin has one
calic inventory
(Rigsby and Silv
other dialects wl

analysis, have a

However, Rigshy
does-have underl
the environment
become palataliz

some comparativ

o

morphemes involwy
in Mez PBercs) ov
where this palat
environment of |
the tongue root
forward and thus
iz met. It ia'n
cccar not simply

root must be adwv

e q

[-%an] and both
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tempo of speech or by saciclegical factors (age, propriety,

e further investigation.

ete.) would reqgulre
Thus, the feature of [ATR] which we have postulated
t rule (17 will permit a natural and unitary explanation not only of
1f [=ATR] ‘and thae wowel harmonv alternations But alse of the suriace pho-
high back vowsl netic alternation which Aoki (1970) reports: LoEEsT .i:-:f
lizing tongue :_1':-:' I © ST R P T R s iw J

r the high front : I

in The only language related to Hez Paroe

hus, the long

is Sahaptin, which, with it, forms the Sahaptian family.
=] TOWEe 1 F &5 WA X : B =
W CEre ) sahaptin has one dialect, ralouse, which has the same Vo=
vowel ([1]). LR _ = W
Z ealic inventory and Ssurtace vowel harmony =5 Perce b

Nez
are a number of

m

{Rigsby and gilverstein, 1959:48ff) . Ther
-

Ather dialects which, according to Rigsby and Silverstein's

analysis, have a surfacs three=-vowel sSystem:

g : |

in’ conditions (23] ! = I

- a = v - - Ii

e . In these dialects vowel harmony, as it 1s reportec, 18 not i

2r rule (18}, 2 | 3
(S o 4 - =~ 31& : £ Lha B —

the underlying manifested by over:t alternations oL theé surface vowels. g

: 5

\ effent of res However, Higsby and gilverstein postulats that Sahaptin | W
ffect 5= d £

= R oy i X T

that lower in does have underiying vowel harmony because /k/ and /k/, in N

I i iy - - o f '} 1+ 1 d

i the [-ATH] tha environment of some [i/'S aﬂd fa/'s {(but not others} |

_— £ S 5 & v mike ig !

which, on the become palatalized to [2#] and [&]. They cite at least ! k

o T T e some comparative evidence (19689:30 !

i wod have in h= 14 e -
on to subsume morphemss involved have in the palouse dialect (as well as i_ :

in Nez Perce) overt recessive harmeny in just thoze places

tn.12) showing that the | |
a5 ‘

whers this palatalization ococurs. Palatalization in the

environment of [+ATR] vowels is readily explicable: with [ i
the Etongue ¥root advanced, the body of the tongue is moved | I

forward and thus the classic condition for palatalization |

is met. It is noteworthy here that for palatalization ta |48
vowel., This | ;
) gceur not simply the body of the tongue but also the tongue | Ir-
nether the A
- . root must be advanced since we can have beth [-kon ] and
strained by P ; 1
_fanl and bath [-kni] and [-&nl ] as the allitiwve and LI
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ffixes:
(24} &a. yiply 'downriverward!'
B g 3if 'from downriver!
&, PinTS 'upriverward"’
d. tdnid 'from upriver'
T Lo o
e. atino 'westward®
T r =
£. atina: 'from the west!
+ - W
g. miti&an 'downward '
ot ol (b ] i y
Raooomitidnl "from belew' (Rigsbky & Silverstein
1%969:49)
If, 25 Rigsby and Silverstein postulate, there is ahso-=
lute surface neutralization of vowel harmony by a rule
ordered after the rule of palatalization, then for the

child learning Sahaptin the palatalization is part of the

morphology, not the phon

likel

[

DI

=

ralat
mains
to be
have

pende

harmo
by Ja

inven

s .gx

the evidence in Sahaptin points against this.

ifigant ig Jacobs' report t+hat /o/ alternates with [

e

gy: but this doesn't seem at

¥. 1In languages exhibiting vowel harmonv, the harmony

ammatically non-significant: it

g8 simply a constraint

the surface vowel cutput. While it is of course pas-

h
sible

iag t-umlaut has in modern West Germanic languages),
The sole
of vowsel harmony reported by Rigshy and Silverstein,
slization, is completely productive, although it re-
grammatically non-essential. That is, there seems
ne place in the dats which Rigsby and Silverstein
given on 5 ptin where the meaning of a form is de-
&

a
nt on the presence or abssence of palatalization.

That there is absplute surface neutralization of vowel
ny is further thrown into doubt by the faclts presented
cobs (1931} and Aoki (1962) who show a surface vocalic
tory of a great deal more than three vowsls: most

Y- Imn fact; he lists {(p. 100, with symbols changed

ur system) the surface inventory given in (25); where

we |, laval, [uvivws s

(25} i

T

e a
Since [e] al

micized S Timiu,a/
wealth of surface
noted. Howsver,
facts about palat

one which is typi

nuants; howsver,

ventory very much

category and this
ness.
While 'our hy

ingtrumentally v

[ATR] harmonv is

distinction® can
s@e the discussic

Even if it :
measuremaents of |
inconclusive, nel
feature of [ATR]
a unitary explan:

the Sahaptian Ll
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and gsilwverstein,
although it re-

2; there seems

lization of vowel
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a surface vocalic

vowels: most
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&3]

(25} i L
T u
= a
Eince [z2] alternates with other vowels, Jacobs phone-

. & dor = = - i
micized. /| o u el e did not attempt to account for this

wealth of surfasce voweles nor for the alternatiéns which he
notad. However, combined with Rigsby and Silverstein's

TR L

talization, the whole picture looks like

a
typical of & languoage exhibiting tongue root

ang
Fo Jacobs (p.99) furkther réemarks that the
a "predominantily breathy content". He attri-

o the absence of voieced stops and voiced conti-

("8

wever, since in fact Sahaptin has & consonant in-

much like that found in other languages in its

ms more probable to us that the breathinsss
Jacobs observed is actually a property of the vowels. Cer-
in Africa [+ATR] vowels are very commonly breathy:

2 still is surface wvowel harmony in Sahaptin, then
the reces=sive [+ATR]| vowels predominate as the unmarked

category and this could account for the reported breathi-

While our hypothesis about Nez Perce 1s probably not
instrumentally verifiable, in Sahaptin our hypothesis that
[ATR] harmony is acoustically marked by a breathy/hard
distinction® can perhaps be instrumentally tested (although
zge the discussion in Saction 2).

Even if it should be the case that instrumental
measurements of the vowels of present day Sahaptin prowve
inconclusive, nevertheless we believe that a phonological
feature of [ATR] is the most likely candidate for offering

unitary explanation of the vowel harmény processes ir

jat]

the Sahaptian languages.

Ind
p=t
%=}

g
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UE . | LRTE=002aL

Venel

Previcus linguists who have discossed

th r - 1 r - F M B
& vowel harmony system of Nez Perce have made refarencs

o vowel harmony of the sort found in the Uralie a

nd aAltaic
languages.

However, the Uralic and Altaic system of vowel
harmony is different in kind from that found

In Uralic and Altaic there i

in Nez Parce.

£ no Dominant-versus-Recessive
dichotomy. Rather, harmony is stem-determined, which, by
the suffixal nature of Uralic and Altaic morphology, means
that harmony is always determined by the right-most non-

fneutral root vowel, To cite a Uralie or Altaic affix in

any particular form (e.g. the Turkish plural as /=ler/ or

P f h . + i 8%

/=ler/ rather than as 7 ’ r) would be purely arbitrary.”
(~high '
aback

In Nez Perce, however {(as in the Nilo-Saharan languages) ,

every Recessive vowel must be fully specified since, after

all, & word can contain only Pecessive vowsls. Thus,
tongue-root positicon basad vowel harmony such as that found
in Nez Perce and African languages is a feature-switching
system whereas harmony systems based on front/back or
round/unround dichotomies =uch 25 that found in the Dralic
and Rltsic languages are feature-specifying.

There are twWwo properties of tongue root position
based harmony not found in any feature-specifying svstem
where harmonization is to a feature such as labiality or
backness:

1. 3 Dominant/Recessive dichotomy

2. at least potentially, harmonic
as readily by a Dominant vowel
a Dominant stem vowel.

kI

hift triggered
n an affix as by

Ly P T T o P
0. foeett e EIAOT .

There is however an interest-
ing difference between the tongue root position based har-
mony systems found in Africa and that found in Nez Parce.

In al

1 of the African languages the Dominant class is uni-

formly [+ATR] wherc

In our discus:
and of the faaturs
based, we have gimj
the f=zature [+ATR]
of articulation.
phonological seris
one, is that sSerie
relatrvely non—for
ture, we therefore
notation in which
designated by the
contradiction is n
there is any wvalid
that Sahaptin has
this, coupled with
in the environment
these languages th
the tongus root is
physioclogical gest
retracted from ady
the appropriate fe
Retracted Tongue [
the tongus Toot be
more, we have no ¢
tonguaes root is phy
zome naeutral posit
positive eavidence
advanced.

Tn various A
harmony we have I

mark of tongue ro

H

in BOmME cases, C
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it is [-ATR]."

formly [+ATR] whereas in Wez Perce [
In our discussion so far of Hez perce vowel harmony
and of the featurs of tongue-root position on which it is
bazed, we have simply taken over grom Africanist practice
the feature [+ATR] ko describe the more forward position
of articulation. In Wez Psrce, however, the Dominant
phonological series and therefore, we assum=, the marked
cne, is that series which 1s produced with the tongue-root

relatively non-forward. Using [ATR] as the relevant fea-
ture, we thersfore have a seeming contradiction in the
aotation in which the marked member of the opposition is
designated by the minues feature. Howewver, this seeming
contradiction is mot just an artifact of the notation. IT
there is any wvalidity to Jacobs! obssrvatioen cited above
that Sahaptin has a *predominantly breathy content", then
this, coupled with the fact of pa]ﬂtalizatinn in Sahaptin
in the environment of Recessive vowels, argues that in
thesze languages the baslic set of the throat is one in which
the tongus root is advanced. That is to =23y, the marked
physiological gesture is one in which the tongus root is
retracted from advanced position. Thiz might suggest that
the appropriate featurs For Sahaptian 1S [ETR] [i-&-
Retracted Tongue Roob). put this begs the guestion of how
the tongue root besoame advanced in the first place. Further-
more, we have no avidence that in the Dominant series the
tongue rook L4 physiologically retracted, rather than in
some neuatral positieomn, while the fact of palatalizatien is
positive evidence that the tongus reot is physically
advanced.

Irn wvarious African languages having this type of
harmony we have reports not only of breathiness (& clear
mark of tongue rookb agvancement) , but also of hardness and,

in some Cases, creakiness, both clear indications of
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|1.'
}_ actively retracted tongue root and constricted pharynx. languages range
E The paradox here is even greater. This paradox was first ]
| actively pointed out to us by the Honorsble Dr. Taita ! ety
L Toweett {(personal communication® in reaction to: Hall et al %k%n
. ]
il (19741), who stated that, as a native speaker of Kipsigis Agzi
H!“ lone of the Kalenjin languages), he felt that whan he was iii
E producing the Dominant (i.e. [+ATR]) vowels of his lan- I =3

guage, his tongue root and throat were essentially at rest

4

these terms,
but that when he was producing the Receszive fi.e. [-ATE] I

=1 and Toweett'
and hence phonoiogically unmarked) vowels, he was making ¢

| it, would seem
[ the active gesture of retracting his & T
| e 2 QeSS ¥ =& 8 cOngne root. na T
It f _ - = _“ g : = t That In actual
" | this feeling that the minus rhonoclogical featurs corras- M=o, the Ffiwve
! L™ r =

ponds. €0 the marked physiological

sture is not a pecn- Seem excessive
I liar property of egithsr Towaett or of Eipsigis is shown by opposition,?

Welmer's report (personal communication) that his Pante In both Ki
informants, when criticizing his pronunciation of the tongue root see
Recessive set of vowels, consistently told him to "puil marked position
his throat back"; they were willing to accept his normal member of the
English (that is to say, neutral) pronunciation of the member is [+ATH
Dominsnt vowels. For many languages in both East and West point of active
Africa not only are the Dominant vowels described as being whers Fhamarks

breathy, the Recessive vowsle are alsoc described as being i
o+ = sl

e neutral mem

hard or creaky and a5 having greater tension of the vorcal advarncemant .
tract (thus Stewart 1971:19Ef. and Welmers 1946:15). Higtoriaal

The preceding suggests that what we may be dealing i
with i85 the kind of multi-wglued feature system which int, using Li
Peter Ladefoged and his students have proposed. Tor

example, Lindau (18575:79) proposes that the feature |[Expan-—

ded] has the following five® phonetic values, ¥ale
I | 26) 2 Advanced tongus toot plus lowered larynx Boitiant Ssarias
1! 1 = Advanced tongue rToot, but no lowered larynx iy _
0 = Neutral pharynx grticulation ma
| -1 = Retracted tongue root, plus raised larynx With the passag
{ -2 = Pharyngealization R
; 5 oE : the unmarked me
and she gives soms examplss of the ways 1n which she believes
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languages range owver this feature:

{27) Language ogen k. get e
|+Expanded] [-Expanded]
hkan o 3 W)
Igbo +2 -1
Ateso +1 ]
Luo . 1 0
Arabic (pharyngealized ] -

vowels)

In these terms, Kipsigis, as reported by Toweett, i
-1 and Towestt's paradox, since we have devised labsls for
it, would seem to be no paradox at all.

In =ectual fact, of courss, Toweett's paradox rsmains,
Also, the five phonetic values for the feature [Expanded]

seam excessive for any one language with only s binary

tongue rooh Seer

s to have shifted its phonologicslly un-—
marked position in the diresction oppesite t

o the marked

-

Thus in Kipsigis, where the marked

member of ths pair.
member is [+ATR], the neutral member has receded to the

point of active retraction; in Sahaptin {as in Hez Parce)

where the marksd member would seem to be [-ATR] lor [FRTR]),

the neutral member has fronted to the point of active

advancement .
Historically we beslieve that in both of these cases

wie are dealing with a kind of drift. That is, at some
point, using Lindau's range &f walues for [Expanded] (where
[-Expanded] = |+Contractad] ), Sahaptian hHad 0 for its
Becassive series wvs. -1 for its pDominant series; Proto-=
;zleniin had 0 for its Recessive series, ws. +1 for its
nominant series. At this point in both of these languages
articulation matched phonology and there was no paradox.
With the passage of time, what must have occcured was that
the unmarked member drifted further in the direction of
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sing the pharyngeal size distinction between itself

a - Ly

and its marksd opposite, in reaction to which the marked
member in its turn drifted to maintain the original dis-
tance. Thus, in Sahaptin Recessive 0 Dominant =1 shifted
to Recessive +1 Dominant 03 in Kipsigis Recessive (0
bominant +1 shifted to Recessive -1, Dominmant @, In this
way in both languages 0 or neutral position is maintained
and the distance betwsen the members of the oppesgition has
been maintained, but ¢ has changed its markedness, thus
giving rise to Toweett's paradox. That this particular
paradoxical situation need not necessarily have arisen is
shown by languages such as Igbo where the same sort of
drift has resulted in the Recessive series being -1 and the
Dominant series being +1. (See Lindau's chart, reproduced
in (26) above.]

7. Conelueions. One further thecretical guestion
remains: the exact nature of the realtionship between
tongue root position, woesalic length, and what has tradi-
ticnally been termed the tense/lax cpposition. In the cassa
af ez Perce /1/ we have seen that the result of the neu-

tralization of [ATR] is to assign the expectsd phonetic

realization of the [+ATR] vowel to the long member of the

opposition, [i-], and the [-ATR] one to the short member

[1]. 7In the Somali dialsct which Armstrong (1534} de-
scribes, thers is a neutralization jdentical to that of

Moz Perce but with [1] as the only surface vowel. Here

there is a correlation of [I+] with the [+ATR] harmonic
gerigs and [1] with the [-ATR] series. This would suggsst
that vocalic length and advanced tongue root position can
come to be interdependent. Howewver, since all of the other
vowsls, both [+ATE| and [-ATR], in Somali and Nez Ferce Can

occur either long or short, it is obvicusly necessary O

maintain [long] as an independent feature.

a
Nez: Perce ‘als

hocording t
[+ATR] and [U

Q
— in

and [v] ars [+
[tenss] as an
what RAoki desc
lations of sys
whan short. W
cise term to 1
this is the te
from [
could, of cour
but this featu
actively neecde
On: this: basis
may mean; that
tension would
Advanced Tongu
independent fe
the possibilit
them, or even
In the ak
Nez Perce 35 @&
based wvowal'

explanation fc
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hetween ibkself It might be claimed that tenseness and Advanced

ich the marked Tongue Root are interdependent and thereliocre that no

original dis- feature of tenseness is necessary. Again, the Hez Perce
nant -1 shifted realizations of /1/ would seem to bear this out. However, |
cessive 0 this leaves unexplained the fact noted by Welmers (1946:15)

ant @. In this and Stewart (1971:198F) that [-ATR] vowels in West african

n is maintained languages are rather more tense than the [+BTR] ones are;

& ppposition has since such a formulation rsguires that [+aTR] = [+tenze].

kedness, thus Nez Percs also poses another problem Eor this sgquation.

is particular according to such a theory one would predict that [u] is i
have arisen 1is [+ATR] and [v] is [-ATR]. However, in Nez Perce both [u] ' i
same: sort of and [v] are [+ATR]. Imn rule (20} above we introduced  !
being -1 and the [tense] as an indepsndent faature in order to account for i,!h

‘hart, reproduced what Aokl describes as the somewhat lower and laxer articu- | &

lations of systematic phonetic [ul and [v] as

|
; . when short. We han ! tensae] I aok of & re | -
4eal question whi ort We have used [tense] for lack of & more pre
ol = i 1 ey A= = o T =T s 1 - i
\ship between eise term to indicate somewhat lowered artlculatlon, 2incea i 3
2 this is term traditionally used to 41f1 entizte | |"
what Mag fradi- 115 the ter aditicns used differ a ful 11§
from [©] in languagss such as English and German. One [ :

zign. In the case
: could, of course impl =] TR] in th atter language
Tk of ihe nepe= 11d, of rse, simply use [ATR] in these lat anguages

:cted phonetic

but this feature cannot be used in Nez Perce gince it is |1|
sctively needed elsewhere in the phonological framework. [
|

1y member of the
. on this basis we feel that tensenass whatever this feature
10 short member R & { L

may m . Ehat T gfers 1 e direct sense 11 nlar
1g (1934) de- may mean; tha t refers in- some rect sense to muscula

vension would seem to be dubious), wocalic length and {1
advanced Tongue Root must be maintained in the theory as |
independent features. This doss not, of course, preclude

the possibility that in individual languages any two of

them, or even all threes, may hecome mutually interdependent.

In the abowve pages We have tried to show that sesing il
Nez Derce as a language with tongue root/voice guality

based wowal harmony will provide a simple and pnitary o
1y necessary to baseo el ha ¥ I 2 ; &

explanation for its vowel harmony process. From this
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point of view, the vowels of the Lwo sets do indsed Eall NOTES
I ‘nio natural classss in a ressonable phonetic framework.

The Americanist who remains uneonvinesd by our attempt

to interpret Hez Perce within the terms of thisg ssemingly
e

pwntic Sramework will remain with the problem of producing

Z g hHim we can only say

il

an egually natural explanation.

e

n
that it seems to us to be at least of some significance

14
|
it - 2 F r
il that, among vowsl harmony languages, HNe= Perce and Wilotic

[
1 T T 1 2 ] -
" Il share the rather ugnusual structural tralt of DoT only
| ; o . - stein wrote us dal
I avin a: D nant ACESS1VE 35 141 als in havinm = o X
| having & Dominant/Recessive oppositlo but g0 in ha g e e

ez as well as roots.

| harmonic shift triggered

langua
v 1

zspecial

Edward
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of Mez Perce
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gummer of an offst
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o, John Moyne,

L
dicussinn of the problem
E sby and Michael Sllver-
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ed responses to thadraft version which we sent
ex?ress:urlimnks;:heyremuinuIUﬂcnnvinccd

by our srgument We also wish to

thank Eric Hamp
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in 19273. Our

1c
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ig, and colleagues,

dg,
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Moga Yokwe (19278],
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our gratitude to these granti
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"=

they are ther denominal

leaves little doubt in owr minds that 1
memkers of the class which he

or devorhat‘ve in nr;qin. of the 167
pominant vowels are: o'l 'with shell-or
'in spesch'; ni (Dominant) 'leave behind's

tin arms'; wat "wade'; and waiuid ‘fish!'
four nom have Dominant wvowels ared Lalt
‘ghort's baw hand': 'ogld',. These are,

1

"generally acrributive” ‘and the re
geen as compounds with adjsct iwal,

as Aokl says ting
forms can alzu certaldly be

or denominal first members.

all of the Hez Perce data which we cite are From hoki [1966:750f and
7632f) . For reasons which will hecome rlear in Section 3 below, we
hie phenemic fef to the actual oecurring surface wvowel
he himself roports (1966:759 and 187%:2}.

haws chang
faf, which

The possibility of positing some other vowel, [1], [a], or [&] which
would be a member of the Dominant series and which would be merged
with the mscessive [1] by & tule which would apply after the vowel
harmony rule oocurrad to Aoki (who rejected this solution in favor
of a proscdic ons), to Jacobsen and Hiparsky, who opted for schwa as
the sixth vowel, and to Rigsby and Silverstein, who opted for [=].
Jacchsen, Kiparsky, and Rigsby in all invoke criteria

of paturalness in support of systoms.

roposed underlying

For this resscn Chomsky
af a morpheme

anm Halle, [ollowing Ackil, propose the use
cature [2#] (for harmonyl. Jacobsen's purely phono-
logical solution {19685: {which Zwicky seconded) of a vowel system
that ig divided as

LN
=L

has the sdvantage of grouping the Dominant and Recessive vowels into
adjacent guadrants and making the changes of Becessive to Dominant
unidirectional: |+g, e-+a, and y»o, However, thére are still
major bh?eatinns:

which Jacnbsen, follewing hokl, symbalizes as fe/f (for
is phonetically [=], a fact which is
trepated as irrelevant and J]WuﬂlSEd by this analysis.

b} Granted that a gertain symmetry has been gained by gqrouping the
Becescive and Dominant vowsls into two guadrants, tooe fact remains

that, ‘in iverzsal phonetic: terms, the classes thua phtained are 5till
highly ur ural and, in features reguired, the vowel harmony shift
5till itates an extreme complex specification —— much more

complek is required for the specification of vowsl harmony else-

where in the world's languagdes.

harmonlzation

article on

shows That he is &
(I942:610) , terms
171
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icle on the typology of vowel harmony systems (1568}, aAcki
he is awares of these systems which he, following Jakobson
tarma HORIZONTAL harmony, and which he statss "involve
armonization in height, tenseness, or position of tongus root."

i doss not =Zeem to have seon the analogy which we are
eres batween such systems ‘and that of Naz Parce.

hroughout this discussion we shall refer to the family membership of
rican languages according to the Greenberyg classification as given
i 11371} for the Wile-Saharan languages and Greonbardg

others. F

Rkan has been studied by Welmers (1946}, Stewart (1967); Igbo by
Green and Igwe (1963}, and Battistalla (1978); Ijo by Williamsan
(19651, 'The state of the art is Summarized in Stewart (1971).
tindza (1975) reports on an acoustic and radiographic investigation
and summarizes the literature to date with sxtensive bibliography.
Spagnolo (1933) and Yokwe (1978} have studied Bari vowel harmonys
Ta10 has been etudied by Tucker (1975 and fortheoming) and b
(1978) . #alenjin has been studied by Tucker (13964}. Maa=a
studied by Tucker and Mpaayei [1953) and Wallace-Gadsden (1

v Jacobson
i has been
980 .

vowel harmony relationships for the Nilotic languages are surveyed
in Tucker and Bryan {1986 which also gives some data onvowel harmony
in the other non-Nilotic {(and non-Bantu) languages of HMorth-Eastern
Africa. Hall et al [1874)] [of which Antell et al, 1974, is 3 pre-
liminary wersion) offersa survey of African yowel harmony systems in

genaral.

To the bibliograohy cited there should be added Herbert {1275/6) for
Ganda: Stewart and van Leynsesele (197%) for Hen (Bantu A.44) ;. Bender
and Ayre (19B0) for Gaam [InFessanH; (Eastern Sudanic)y and Sakraan
(1977 ms.) for ¥washii (Hill Hubian, Eastern sudanic) -

J'I"I.. might be cobjected that vowel harmony systems which make use of
distinctions in tongue root position are nowhere wlse attested in
native America. Thnis is not a compelling argument against our analy-—
sis for three reasons:

a) Thera is no real resson why a given language cannot innovate to
create for itself a vowel hammony system of this type without any
outside influence or model.

b)Y In Africa where such vowel harmony SyStems abound it ia only
guite recently that their nature tas hesn recognized {Welmers (I946)
in his descrigticon of Fante being perhiaps the first to stakte the
:elaticnuhlps-s rgtermatically). Many of the older grammars which are
atherwise exemplary for their time and guite detailed either ignore
wowel harmony or treat it as & sporadic and vnexplained alternation.
We may uuqqe;: that if other native American languages are looked at
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from this point wiew, wowel harmony alternations based on tongue
ogition may well be found. In this regard, cf. Jacobeen's
reference to Washo (1968:821).

g] The dictinctions between the vowels of the two harmonic sets are

often subtis, and =ven Burcpean-trained ears that are Iistening for
a diatinction anften £3il to recognize the significant cue. Th
fact that none of the linguists working on the Sahaptian languages
have reported hearing systemstic volce guality distinctions, which
they were not even listeni for

the

ng for, does not constitpute prima facie
avidence that the distinctian is not Dres

JThﬂ phonetic value of this ¥
(1l965:75%9) and in Phinm
phonemicization of this
which has prevented previous linguist
gxplanation of the relation
underlying system.

wel 1 ¥ to be
id:x) . It was, we bhelieve, Acki
E} (e.g. 1962:172 and 1e70:19)

i
=8

& from focusing on the proper
hip of the phonetic realities to the

L2

In this ral

» no directionality of enviromment is specified under 4
convention similar to that which Bach (1968) terms a ‘neighborhood!’
convention of Langacker (1969:85Bf) = 'mirror image' convention.

i B = = :
This is what ococurs in Kslen

i

in, yielding the sound whnich Tucker and
and which some linguists found
[v&TE] gerieg. A similar result
1 the sound
a- Al which is pro—
figuration |

J
Bryan (196&) symbolize as[m],
hard to distinguish frem [2] @
iz found in Bari, vielding as the [+ATR] equivalent of [
symbolized in the orthography as o [A]
with the voeal tract in a

R

Yokwd

14 F .
For example, in Maasal

rion hetween the [+&
gept after fwu-/)s however that this is only a surface neutralization
te shown by the fact that some /o/'s trigger yowal harmony while
othere do not. For example, the marker of one verbal class is [T/

[a recessive vowel in Maasai). Before some verb roots with gurface
fof, it occurs as [1], =.g. a-Igap 'to £i11', while before others ir
] 5. m=ipan ‘to buy from' (data from Tucker and
«%iv, 527. This nestralization is discussed in det
1 {1880} .

Hilo-Saharan language, the surfage distinc=
nd the [—ATHS low vowel i= neutralized (ex-

1

seussion of the need for .an independent features
is paper.

16

in Maasai [(A.N. Tucker: personal communication) wnile jiETE] faf
have fallen together, cf. £n. 14 above, aj far ag bongua body posi-

tion ie concerned and in this respect are phoneticslly identical,

ness wnich 1s pr

Lhaey ar@d MalnTalle

camy
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ars. maintain

ically distinct by the feature of bhre

rR] @ but shsent in the [ -ATH]

is present in the

out 0 us that, in his wiew, We are = Te
to an archiphonemic analysisof Uraliec and Altaic.

but not unigue in this regard. Aocording to
¥oryak and Gilyak also have vowe
f Wez Perce, They have six surfdce vowels,
era Set (3] is Dominant:

G harmony sys-

{2)
3 3

iz [=aTR] and, unlike
ction that the [+nTR]
1ized character-

L ATE
Stewart's (197
while ¢

ietter in 1974 in which he sent
1975 Oniwversity of London
fortunately, we have

cartation, and therefore are unabls to

commant To . US
gas of what

aticn opn ¥ipsigis nomipals. ORI

finished
iunderstand that this dissertation
ed Ln Kenva.

nf the Expanded | in her 1978 article

the chart on 'S Lindau pres

T ants this feature in te
1,0,-1 cpposition. Whether she chose to ahandon her
mause pone of the examples which she cites show
mpr whether the simplifi-
ndensation which is in- |
ig sgueezed into a journal 1
i that her earlier proposal
oZer Lo Tepr

fiouns position b
an a binary phonological oppos

spst an example of the King
content of a monograpn
t know.

Howawver, wWa

B

one and so we

pinka, Huer, Atuot, Shilluk, JUr,
¢+ a binary woice guality opposition

which we have worked intensive

ich have not mer

[

r=way ones In thes

a ent is
tongue root; despite Lindau's claims

a wariabie in her feature [ Expanded ]

|

|

|

“Litare ewist a complex of six Western Nilotdc languages [on Four of ‘

languages laryngeal mowves

from adyanc

given lmpressicnistic labels

produced with the tongus. rook, DhHAarynx,

aice; which is produced with

gd, and the larynx |
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i which is praduced
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and- hellow voice, which is produced with the tongue root advanced
the pharynx constricred, and the larynx lowered. Since, as Jacobson
(1378:81, see also his Pater in this volume) points aut on the
of his radiographic work, for Shilluk and Dinksg ™
pharynx is independent of the height of
the larynx...", we cannot adopt Lindau's term [Ezpanded], with its
multiple values, cause, given the indepshdence of laryngezl and
tengue root movement, the term 'Expanded’ becomes just a notational
varlant of 'Advanced Tongue: Root! and insufficisnt ke
gestures invplved. We have discussed the function of the four-wavy
voice guality varlation in greater detail in Hall, Hall zpd Ayom
(1977) and Hall, Hall, and Deng (1980) .

hagis
-« «the width of the
the tongue or the dspth of

explain the

“The scholar with z commitmen
to show that our conc i
native: to conduct his own Spectrographic and radiographic investi-

gations of the language, Aoccording to Roki (1970:v) Ytime is runiing

short for the NHez Perce languags,..only 3

& small fraction [of the
<037 tribal members | have a Producti knowledge of the language."
It 1

it 1e astounding that so few native American languages have heen the
objects of decailed sxperimental phonetino investigations. For many
ather groups besides the Nez Ferce, time is also running out and

Soon 1t will be no longer possible to make this detailed part of the
linguistic record,
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