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1 Introduction

A basic assumption in curtent phonology is that features are not an
unstructured set like (1a), burare arranged hiérarchically into 2 eonstituent
structure tree such as (1h), proposed in Sagev (19862 61):
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Other groupings of features have been proposed (Clements 1985 ; Steriade

1987 ; inter alif).
A fundamenral assumption of theories like (1b) 1s that rules operute on
constituents, an assumption which is formalised by limiting rules to
| spreading or delinking a single node. This constraint limits the power of
phenalogical rules, so that it remains possible to stare a rule spreading
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place of articulation features, since these fearures form a constituent, but
it becomes impossible to state a rule simultaneously spreading [nasal] and
[vorce]," since those two features, o the exclusion of all athers, do not
form a constituent i this model.

The aim of this paper 15 to focus on the place features of vowels,
traditionally [round], [back], [high], [low] and [ATR], and o raise the
guestion whether at some level these features form a phonological
constituent, to the exclusion of other features. In so far as this question
will be answered in the affirmartive, a related 1ssue to be investipated is the
existence of intermediate nodes between that vowel feature node and its
terminals. Following an overview of previous work on the grouping of
place of armculatnon features, especially those assipned to vowels, the
proposed organisation of vowel features into nodes is presented. It is first
argued that the features governing vowel backness and rounding constitute
o subconstituent under the Vowel Place node; it is then shown that
features governing vowel height farm a separate constituent under the
Vowel Place node.

2 Background

2.1 Previous feature theories

The proposal that features for place of arniculation should be gathered
under a single node 15 set forth in Clements (1985), who does not assume
any subgrouping under the Place node. The peometry assumed there
seems to be as follows:®

(2)
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A further elaboration of this model is set forth in Archangeli &
Pulleyblank (1987), who follow the suggestion of Clements (1985) that
place features might be distinguished for being primary 5. secondary
features. The following organization of place features is proposed
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groups, as seen in (1b). A motivating principle which undertlies this
grouping is that ' the terminal features are grouped at the next level in the
tree into constituents according to which articulator in the vocal tract
executes the particular feature' (1986: 15), The primary urgument
presented by Sagey for the structure in (1b) is that such a feature
organisation captures generalisations regarding possible complex seg-
ments, in a way that (2) dees not.

To account for the fact that consenants, including dorsal consonants,
are usually transparent to vowel harmony, Sagev (1986: 147) claims thut
the dorsal place of articulation in consonants 15 represented with a Dorsal
node unspecified for the features [back] and [high]. Thus any single vowel
feature can spread over dorsal consonants. However, the mode] predicts
that no vowel harmony rule could spread both [high] and [back] across
dorsal consonants, since such a rule must be cupressed as spreading of the
Diorsal node {Dorsal is the lowest node which [high] and [back] have in
common], and the intervening Dorsal node of velar consonants would
block such a harmony process.

Steriade (1987) proposes a development of the model in Sagey (1986)
which explains certain phenomena that might seem to motivate Segre-
gating vowel and consonant place features into disjoint tiers. Steriade
proposes that:

tongue body position corresponds to different Artculator nodes 1n
vowels and consonants; we would reserve for the vowels the Dorsal
node and the features it dominates ([high], [low], [back]) and posit a
separate Articulstor, Velar, tor yelar/uvular consonants. Aside from
this. vowels and consonants will share their class ters: they will have
Place, Supralaryngeal, Laryngeal and Root nodes on the same tlers even
' cases where these nodes dominate disjoint sets of terminal features,

{1987 : 397)

The following organisation of place features is assumed ;"

4 Place

D<_‘|__r_;;_11 - Coronal Labial Vel ar

-

hig..h low back ant distr round back high

An advantage of this model over that of Sagey {1986) is that ir allows an
account of rules spreading multiple vowel place features, rules which are
not hlocked by consonants, including dorsal consonants. For example,
there is a process in [Klamath {which has the vowels 4, ¢, @ and o) which
spreads the place features of a vowel to cermain prehixes such as the
causative sn17.! This rule applies across all consonants, including velars
and uvulars (the latrer transcribed as g, 7' and g; data from Darker 1963,
1964,
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(5} sna-batgal gets someone up from bed!
sna-ck'a s Wa ‘makes cold’
sne-l'e mlem’a  *makes someone dizzy’
sne=ge-jiga ‘makes tired’
sno-bo- stgi 'causes something to turn black®
sni-ji-gfic'a ‘'makes someone ticklish’
sni-nklilk'a ‘makes dusty’
sni-giétgy ‘makes tight'

Since multiple vowel place features spread, this process would have to
be expressed as spreading of the Dorsal node from the root vowel to the
target vowel under the geometry of Sagev (1986), Bur such spreading
would be impossible, since there iz an association line between the Place
and Dorsal nodes of the intervening dorsal consonants which stands
berween target and trigger in sna-ck'a- Wa, sne-ge- jiga, sni-nklilk’a, 1f we
adopt the model in (4), the rule can he expressed us spreading of the
Dorsal node; since consonants, and particularly velar consonants, in this
language do not have features under the Dorsal tier, they do not block the
spreading of vowel features:

i6) Place PITE: Place
. Velar
Dorsal

= o

hiéh low back

Under this model of feature organisation, the features [back], [high] and
[low] may freely spread across any consonants, either singly or as a group.

The mode] advanced by Steriade predicts that the feature [round) may
spread along with some other vowel features only if all vawel place
features spread. Furthermore, such spreading can only apply across
consonants having no Place node, typically laryngeal consonants. (Paradis
& Prunet 1989 have argued thar coronal consonants in Fula, Guere and
Mau are unspecified for place features, hence may be skipped.) This
prediction follows from the geometry in (4), and the fact that the only way
within the model to assimilate both Dorsal features and the feature
[round] is to spread the Place node, since the Place node is the lowest node
in the feature hierarchy which dominates {round] and the remaining vawel
place features.® Regular consonants should not intervence, since spreading

Place features from vowel to vowel would cross lines with the consonant,
as 1n (7):
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Since laryngeal consonants are assumed to lack a Place node, they can
intervene between the vowels invelved in total assimilation:

(%) i [ a =
i ? i
Supralaryngeal . =t
Place s o +
Dorsal Darsal
Labial

A crucial step in this argurmnent is the assumption that the feature [round]
is dominated by the Labial node, and that [high], [back] and [low] are
dominated by the Dorsal node.

2.2 An alternative geomeiry

In this puper evidenee is given against the assumption that [round] is
be segregated from other vowel features in this manner. An alternative
geometry is proposed, where the features [back] and [round] are domi-
nated bv once node, and [high], [ATR] and possibly [low] are
dominated by o separate node.” Finally it is shown that the totality of
vowel place features are dominated by a single node, the Vowel Place
node. Thus, the geometry in (9) 15 proposed:
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As with all previous models, this constituency allows anv single feature to
spread. In addition, [back] and [round] may spread together as a
constituent, to the exclusion of the features for height: this prediction will
be shown to be correct in §3. Harmoeny rules from Tunica, Cheremis and
Wikchamni are discussed, where the features [back] and [round] spread,
without spreading vowel heighr; such rules support the Back-Round
constituent of Vowel Place 1 (9).

The second prediction is that features for vowel height may spread to
the exclusion of the fearures for backness and rounding: this prediction
will be shown to be correct in §4. Harmony rules in Kimatuumbi and Ewe
which spread [high] and [ATR] will be discussed, in support of the left
branch grouping. This leaves open the question of where [low] shoula be
placed. In (%), [low] has been tentatively assigned to the Height node,
based on evidence from Esimbi to be discussed in this paper. However,
the evidence for this decision 15 not totally compelling, and until more
substantial evidence for the location of [low] in the feature hierarchy

becomes available, proposals for locating [low] must be wviewed as
specularive,

2.3 Round and labial

The model in (9) departs most radically from previous models in not
placing [round] under the Labial node. It 15 therefore necessary to
scrutinise the arguments for assigning [round] wnder Labial, and to
consider whether that assignment makes other incorrect predictions.
Finally, it 1s important to consider whether the grouping of [back] and
[round] 15 prounded in plausible phonetic reasoning.

The theoretical driving force behind the geometry of Sagey (1956) 15 the
assumption that feature geometry is motivated by articulatory phonetics.
In articulatorily driven geometry, each articulator® has a corresponding
node which dominates all and only the features execured by rhar articu-
lator. On these grounds, tongue position features could notr be a con-
stituent with a lip protrusion feature, since lip protrusion and tongue
backing are not executed by the same articulator. While we have no
quarrel with the belief that sspects of phonological structure should be
grounded in phonetic properties, there is no reason to give articulatory
phonetics a privileged position over acoustic phonetics in explanations.

The grouping of [high], [low] and [ATR] on the one hand, vs. [back]
and [round] on the other, has a very natural explanation in terms of
acoustic properties — the primary acoustic correlate of the first group 1s an
effect on F1, and the primary acoustic correlate of the second group 1= an
effect on F2 {Ladefoged 1975: 173). In the case of [high], [low] and
[ATR], acoustics and articulation make roughly the same prediction. But
in the case of [back] and [round), acoustics and articulation make different
predictions —the test of constituent spreading, which we shall apply
below, shows us that the prediction of the acoustically driven model 12
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correct. This underscores the point made by Clementss (1985), that
decisions about feature geometry are not to be hased on a priori decisions
about voeal tract anstomy, but should be grounded on generalisations
regarding phonological processes, us well as acoustic and articulatory
arguments.

In fact, the articulatorily driven model, which excludes [round] from
the remaining vowel features (except at the level of the Place node),
predicts non-existent types of multiple feature harmony, namely as-
similition of [high], [low] and [back], without assimilation of [round].
Suppose one were to find alternations like those in (10}, which is complete
vowel harmony excluding [round]:

(10 cko —cki

tko —1ikil
uke — uki
thii — thku

In the geometry in (4), such a process could be formalised as (11):

(11} Place

* .
Dorsal l .

Under the proposal made here, any rule spreading [back] and [high] must
be a rule of total vowel harmony, since the Vowel Place node is the lowest
node dominating both [back] and [high]. Since [round] is also under the
Vowel Place node, that feature would also spread if [back] and [high]
spread. Since rules like (11) are unattested and since the model in (9)
predicts the impossibility of such harmony, this constitutes an argument
against assigning [round] to a node separate from the one which [hack] is
assigned to.”

Befare proceeding to arguments for the Back-Round constituent rela-
tion, it is necessary to dispense with one argument commonly given for the
claim made by the geometries in (1b) and (4), that [round] is dominated
by the Labial node, rather than whatever node dominates the remaining
vowel features (Dorsal, in these models). Apart from the o priors decision
o place [round] under Labial based on the articulation ~ constituency
homology, the empirical arpument for placing [round] under the Labial
node 15 that certain languages exhibit some connection between the feature
[round] on vowels and labial consonants. Sagey (1986: 137), citing
Campbell {1974), gives a typical example from Tulu. Aceording to Sagey,
Tulu has a rule which rounds /i/ to [u] after erther a round vowel ora
labial consonant. In the SPE svstem of features, there are no features
which make labial consonants and round vowels a natural class. Sapey
grpues that this process can be rendered as the natural process of Labial
spreading, The following rule 18 offered (19862 138):
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(12) place  place place  place
dorsal — dorsal
J.:]i.‘l{i'l] ]‘Er_‘il_|r|d"|_r|{;v ]abiii] -.--""--\.____._
rules | Fhagh]
[+high] [+back]

Two redundancy rules are assumed: (i) a Labial node linked to a vowel is
assigned the value [+ round], and (i) 4 Dorsal node on a vowel with a
Labial node is interpreted as [+back]. This second convention is acrually
unnecessary since, as Bright (1972) states, the back unrounded vowel [i],
not [i], becomes [u], so the vowel is [+ back] to begin with.

Sagey does not comment on the fact that since the Labial node is spread
from the consonant to the vowel, and is later given the value [+ round],
then the consonant itself should also be rounded. In other words, applying
the labial spreading rule followed by the redundancy rule for [round] to
underlying /kappi/ ‘blackness’ would give the following structure:

{13y k 8 P u
place place
e - o dorsal
fabial R
' [+high]
[+hack]
[+round]

Eright gives no evidence that the labial consonant becomes round, and,
especially when the consonant is syllable-final and not immediately
followed by a rounded vowel az in [avtu] from favii/ ‘out’, where
consonant rounding would be especially salient, it is unlikely that such
rounding is present, Additional muchinery is necessary in this case, and
others like it, to split the Lahial node into twao, so that only the Labial node
of the vowel is filled in with the feanure [+ round].

There 1s no reason o reject the geometry in (9) based solely on the fact
that the theory does not encode the relationship between [round] and
Labial in consttuent structure. There are analogous problems in the
relation between vowel and consonant place features which still remain
unexplained in the theories of Sagev (1986) and Sterade (1987}, One such
relation is the one between [eoronal] and [ —back]. Hume (1990) shows
that there 15 8 vowel-froming rule in Maltese Arabic whereby fo/ becomes
[i] when immediately followed by a coranal obstruent. Thus, the prefix
vowel of imperfective verbs in the first binvan is 4 copy of the root vowel,
but just 1 case the immediately following consonant is a coronal
obstruent, the prefix has the vowel ::
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(14) vo-IPor  “he hits’
vo-ktor “he/it increases'
vi-skor  “he is silent’
vi-dhiol  “he enters'

Similar effects are discussed in Hyman (1973), Pullevblank (1989} and
others.

By the reasoning that would farce us to assign [round] under the Labial
node on the strength of the fact that vowels can become [+ round] in the
environment of labial consonants, we would be equally compelled o
assign [—back] under the Coronal node, based on the evidence from
Maltese, inter alia, that vowels can become front in the environment of
coronal consonants:

i13) Place
— e

(] ﬂ/r_sal =

Cu]:g:;n.'ﬂ Toabital ;i.-::;lar

= ,

high low back ant distr round back high

This would be impaossible under Steriade’s geometry (4), since such a
move would imply that [back] and vowel height could never spread across
consonants. Since the lowest node dominating [back] and [high] is the
Place node, rules of total vawel harmony such as are found in Klamath
would have to spread the Place node, but such spreading would be
incorrectly blocked by the Place nodes of INtervening Cconsonants,

The relationship between labial consonants and round vowels therefore
does not constitute an argument for grouping [high], [low] and [back]
under the Dorsal node, to the exclusion of [round], since the sume
reasoning would also force [back] to be assigned to the Coronal node.
based on the coronal ~ front interaction. Yet it is desirable ta have a
tfunctional explanauon for why vowels do become round in the context of
Iabial consonants, and why vowels front near coronals. A model which
addresses the functional identity of consonantal and vocalic place features
15 presented in Clements (1989, 1990) and Hume (1990). In that model,
place of articulation for both vowels and consonants is defined in térms of
a single set of fearures, [labial], [coronal], [dorsal] and [radical]l. The
exclusively voealic features [back], [round] and perhaps [ATR] are
eliminated. Place features are placed on different planes, depending on
whether they function as consonantal place features, in which case they arc
immediately dominared by the highest Place node, the C-place node, or
tunetion as vocalic features, in which case they are dominated by the lower
place node, the V-place node.
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(16) C-place

Vacalic
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¥glee

= i .
>

I,aﬂi-al Coronal D:;.r:\'m {l{:;di'-’.‘i:'l!]

;'Lpe__rr ure
[
[height]

Under this model, Labial an the consonantal plane denotes lahial closure
as under previous models, but Labial on the vowel plane denotes lip
protrusion, i.e. rounding. Similarly, Coronal on the consonantal plane is
interpreted as raising of the tongue blade, but Coronal on the vocalic plane
is interpreted as fronting of the tangue.

As far as the constituent structure of vowel features is concerned, the
model proposed in (9 is fundamentally compatible with Clements'
proposal, (16). In particular, both models agree in assigning the features
for vowel height under one constituent, and assigning the features for
rounding and the front-back distinction under a different CORSHIUent.
The differences between the models, while not trivial, do not materially
affect the debate over the constituency of vowel features, but rather centre
around the substance of the features themselves. The model in (16}
employs two features for representing front =s. back vewels. whereas the
present model assumes a single binary feature, The model in (16) adopts
a vocalic version of Radical (to deseribe pharvngealised vowels in the
Lezgian languages Tsakhur and Udi), where such a feature is not assumed
in the current theory; nothineg in the nature of the proposal precludes
including this feature,™

2 Back-Round constituency

Given the previously noted problem that surface [+ round] vowels might
mn some languages be treated as underlvingly unspecified for rounding (the
phonetic value of [round] being assigned on the basis of the backness of the
vowel), rules motivaring the constitueney of [round] and [back] must come
from languages where [round] cannat be predicted on the basis of other
features. Furthermore, it is not sufficient merely to show that both [back]
and [round] spread. Rather, one must show that there is a single spreading
rule, not one rule spreading [back] and another spreading [round].

2.1 Eastern Cheremis

Eastern Cheremis (Mari), a Uralic language of the Soviet Union, has such
a harmony rule. The vowels of Eastern Cheremis are those in (17):

(17) high

1 T
Li =
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]
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(18) kit-Ze ‘h
erga-te ‘h
kobasta-Ze ‘1t
bokten-ie ‘b
sufar-Ze ‘h
boz-5o ‘h

Other affixes exhibit
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(19} éEodra-ste
phrta-itd
buya-gro
lei-ne
miindar-nd
orica=l-no
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(201 codra=-na ‘ou
pPOrt-na “ou
buj-na ‘ou
erga-na Tou
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(17} high levw back round
5 i f - - .
R ii 4 = = .
Voealie " = = 2
"" = @ - - - +
© Aperture g . 25 + =
i [height] N L b N
torsal (Radical) N Z i ki
L -+ — 7 T
lane denotes labial elosure The vowel harmony rule of Eastern Chermis is illustrated in (18). Sebeak
vowel plane denotes lip & Ingemann (1961: 10) state that certain suffixes have a three-way
n the consonantal plane {s alternation between final [e], [0] and [8], with o appearing after u or o, §
oronal on the vocalic plane after i or 4, and ¢ after 1, ¢, 2 and & We therefore assume that the vowel
underlying these alternations is . Consonants and the vowel 2 may stand
features is concerned, the between the triggering and harmonising vowels (Ingemann 1960; Minn
npatible with Clements' 1960; Ristinen 196(}; Sebeok & Ingemann 1961). This is illustrated below
zin assigning the features with the 3rd singular possessive suffix-Ze:
SS1ENL + s e
g De bt || g e e g s
trivial, do not materially :'r”-‘”' . lTuS 1hn‘_-:‘ SR l].u'q l“.“':.
featuras: bus rather pantos nuhasm—_:ce its m.r ¥ Sir-2d _1ts. 11_11!!\ .
Ives. The del in (16) ],}GE{NH‘ZE bt.asm.ﬂ d H!:1.1'l'."lﬁ|{.':l—20 Lo h;s house
£ mo ; ; SRR ;
o Rl s sufar-ie his sister piriaita-zd  “in his house
back vowels, whereas the T ppi ’ L 4 R AP
The model int (16) adopts boz-3o his wagon Orma-%0 15 Way
vngealized vowels in the Orther affixes exhibit this alternation, for example the imessive case
‘h a fearare is not assumed markers -fte and -ne, and the verbal noun suffix -me:
if the proposal precludes
{19} dodra-Ste “forest’ DNESSIVE
pirta-sto ‘house ' INESSIVE
buja-5to ‘head’ mNEssIVE
les-ne ‘near’ pur-mo ‘entering’
. . miindar-nd  ‘in the distance’ afta-me  "made’
€l t Fm”-ld] vowels might onca-l-no ‘in front’ soga-mo  standing’
pecihied for rounding (the
1asis of the backness of the Finally, undenived stems are subject to harmony. The glossary of Sebecok
nd] and [back] musrt come & Ingemann (1961) lists only four lexical items which fail to undergo
ted on the basis of other vowel harmony (kue ‘birch’, kuze ‘how', fue *sparse’ and whe ‘there is
* to show thar both [back] , not '), all invelving the sequence w... e, and over 200 underived mid-vowel
there is a single spreading | final stems which obey the vowel harmony rule.
spreading [round]. Suffixes with the vowel 2 do not alternate, as shown by the 1st plural

suffix -»na:

(20)) ¢fodra-na ‘our forest’
e Soviet Union, hoes such piirt-na ‘our house '
us are those in (17} buj-na *our head’
erga-na four son’
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| assume that the neutral vowel 3 1z merely specified as a skeletal
position, so lacks place feature entirely. This assumption has independent
justification in the language, Morphenie-final mid vowels reduce to =
when followed by another consonant, accounting for the alternation
kobafte ‘fur’ ~ kobasta-Ze ‘its fur' or erge ‘bov’ (NoM) ~ ergs-m “hoy'
{ace), This can be handled by deleting the place features of the vowel (or
any node dominating place features), and by application of later default
rules, the vowel is realised as 2. Rules of epenthesis insert the vowel 2 to
render svllabifiable certain consonant sequences. So, sequences of
shibilants are broken up with epenthetic schwa, as shown by joltas-age " his
friend " (¢f. afa-2-at ‘his father ' (EmrHATIC)). Under the assumptions that
vowel epenthesis merely inserts a prosodic element, and that o lacks
segmental features, we correctly predict that the epenthetic vowel of
Cheremis 1s 2.

This leaves us with the matter of formalising a harmony rule which
spreads a single node and assimilates [back] and [round]. but not [high].
Under the hvpothesis advanced here, that [back] and [round] are a
constituent, the harmony rule will be formulated as in (21):

(21 Chermesis Back-Round Harmony

Fowel Place . 4 L
Back-Round '| a=
[+round] l
Heiphi |
[—low]

If we reject the hypothesis of Back-Round constituency in favour of
models like that of Sagev (1986) or Steriade (1987), there are two routes
to take to account for these alternations. The first would be to reduce
this phenomenon to spreading of one feature, and let default rules assign
the appropriate value for the other feature. But since there is a contrast
between e, ¢ and 4. this is impossible. Spreading the feature [round] alone
iz insufficient, since there 15 no way of knowing on the basis of the value
of [round] whether a vowel 15 front or back, We could suppaose that the
rule spreads [back], with the value of [round] being assigned on the basis
of [back], Butr [—back] vowels are not necessarily [+ round] — i and ¢ are
not. ‘Therefore, underspecification and default values are irrelevant to the
analysis of Cheremis harmony.

Alternatively, we could assume two separate harmony rules, one
assimilating [back] and the other assimilating [round], as in (22);

Round He
Place

Darsal

Labral

b. Back Ham
Place

Darsal

There are good
{23}, harmony only
harmonise

(23) Soge-m

Soge-na

Soga-ne-m
Soga-ne-ie
burgem-ie

If harmony were de
condition, which 1s a
would have to be sta
The second piece ¢
which are exceptions
few underived forms
buze, fue and whke.
exceptions to a singl
stems Are exceptions
word 15 an exception
the other, As the ex;
harmonise, 1i harmo
morpheme o be an e
is onlv one rule to b

(24} Soga-de
tol-de
kod-te
soga-da-mo
koc-ta-mo
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(22) a. HRowund Harmony

Place s ]
1]

Darsal P

] |_—l'=m_|1l_ —law]
Loerfrical »

[+round]
b. Back Harmany

Place . . 1y
Darsal - = =
E=s" [= high, - low]
[+back]

There are good reasons not to have two rules. First, as shown in
(23}, harmony only applies to word-final e, and non-final ¢

I does not
harmonise:

{23} Soge-m ‘I seand’
Soge-na ‘we stand’
foga-ne-m ‘| want to stand’
foga-ne-2e  'he wants to stand’
burgem-ze  “his clothing’

If harmony were decomposed into two rules, the ahsolute word-final
condition, which is a rather unusual condition on a vowel harmonv rule,
would have to be stated twice. )

The second piece of evidence comes from the vocalic pattern of words
which are exceptions to vowel harmony, We have noted that there are .
few underived forms which are exceptions to vowel harmony, viz, bue,
kuze, sue and wke. Under the single-rule approach, these words are
exceptions to a single rule, whereas under the two-rule approach, these
stems are exceptions to both rules — it is an unexplamed accident that no
word is an exception to one harmony rule without being an exceptrion to
the ather; As the examples of (24) show, the suffix —de regularly fails to
harmonise. If harmony is made inte two rules, there is no reason for this
morpheme to be an exception to both rules. If there is only one rule, there
is only one rule to be an exception to.

(24) Zopa-de ‘without standing’

tol-de “swithout coming’
kog-te ‘without eating’
foga-da-mo  ‘without standing '
koc-ta-mo “without eating’

PHO &
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The last two exarnples show that a suffix muy follow -de, causing reduction
of & to 2, and harmony propagates over that vowel to affect the verbal noun
suffix -me (seen earlier in (19)). Thus one cannot dispose of the problem
of -de by assigning that morpheme w a stratum after vowel harmony,

2.2 Tunica

A second argument for the constituency of [back] and [round] comes from
Tunica (formerly spoken in Louisiana), Haas (1940, 1946) states that the
vowels of Tunica are 7, ¢, £, a, 3, 0 and #. The vowels gand 5 are described
as low vowels: £is ‘a low vowel, slightly closer than the a of Eng. mat but
not so close as the ¢ of Eng. met. ., and 2is *a rounded low back vowel
but not guite so low as @ in Eng, aff’ (1940: 13). Based on this description,
and the pattern of vowel harmony, we will treat cand 2 as [ 4 low] vowels,
The vowels of Tunica are thus as follows:

(23) high low back round
_— —i — ——
a = - f el
2 == -+ =+ +
0 — — p
u -+ = + +

The low vowel a becomes £ after a front non-round vowel, and becomes
2 after a back round vowel: see Odden (1977) and Hammeond (1984) for
additional discussion of Tunica. Besides the Back-Round harmony rule,
there are two additional processes which are relevant to the discussion. Bv
the first rule, T'runcation, the leftmost of two adjacent vowels deletes, The
relevant vowel cluster may be brought into existence by applying a rule to
delete intervocalic # which is preceded by at least two svllables:

(26) 13takiita ‘they run’
ldakidta-dni — latakatann “they run, it is said’
nisara ‘voung person’
nisara-ani = nisarani ‘young person, it is said’
siku “to eat’
saku-hila-wihé —sdkilawihé  ‘when he was about to eat’
fdrm ‘to go'
fami-hila-wihé - Pamilawihé  'when he was about to go’
Iota “to tun’
Ita=hila-wih¢é. -= Iatlawihé ‘when he was about to run’

{cf. la-hila-tihé ‘when the sun was about to set’)
rlinima fwe’

funima-hat - Plinimat ‘we, on our part’
{cf. md-hat 'vou, on vour part')

.[1} a SE'L'UH(_] [_"II'HI_'L"h'S I
before a glottal stop:

(27)

hira  ‘to sing
nagi  “to lead
vd “to do’

hopi  ‘to eme;

The vowel harmony
vowels, and 1o vowels
we see examples of Bac
suffixes -amti and -(h)
becomes 2 after any bac
round vowel. The trigg

(28}

rrili
mili-dni
tasle
tasle-dni
lupitehe
hipitehe-dam
mealu
rmalu-dni
molraha
malfoha-ani
ruiwi
Puwi-hat
sahlku
sahku-hat

This process also appli
across fi, The vowel wh
Preplottal Apocope it
that & postvocalically, ¢
Back-Round harmoeny

(29}

rika

cu-raki
po-raki
me-raki
nds1-raki
molu-faha-an

T'his process of har
consonant mtervenes b

(30

hipu-hk-raki
fu-hk-raki
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By a sccond process of Preglottal Apocope, an unstressed vowel dele

before a ploteal stop:

{27) hdra ‘to sing’
ndf  'to lead’
Vil “to do”
hopt ‘'t emerge’

The vowel harmony rule, illustrated in (28), applies to strictly

hrr-raki
nds-ruhli
vi-rak
hopi-fuhki  ‘he emerged
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tes
[ L ]
ane SUrs

"he sang?
‘she did”

adjacent

vowels, and to vowels separated by the laryngeal plides i and 7. In (28)
we see examples of Back-Round harmony applving to the vowel g of :hu_:
sutfives -anti and -(h)at (seen in (26)) after a vowel. Sufx-initial @

becomes o after any back round vowel,

and becomes z after any front non-

round vowel. The triggering vowel to the left then deletes bw Truncation -

(28) mili

muli-zdn1 - mil-eni
taile

tiasle-dni - tagl-g£ni
lipitehe

lapitghe-ani  — lipitehéni
miu

malu-dani —rmolini
mdlfaha

malfaha-amt —malfahani
Pawi

Priwi-hat — PuwWEL
sahku

sahku-hat - sahlkoat

“it1s red’

it is red, it 1s said’

‘it is beauniful

Y1t 15 beautiful, it is said’
*she will nor die!

‘she will not die, it is aid’
“icas full®

‘it is full, it is said”

it is not full’

‘1t 1s not Bull, it s said?
.h[_1

*he, on his part'

‘one’

‘one, on ane’s part’

This process also applies across £ and, at least in the negative suffix Paha.
across . The vowel which conditions Back-Round harmony will delete by
Preglotal &lnm:i_u:l:_' if unst I.'r::b-%ﬂd. '{.Jrhffl' Suﬂ't?c!:s beginning with /i delete
that /i postvocalically, so it is not possible to find additional examples of
Back-Round harmony applying across h:

(29} Triki

Eri-riaki - oni-raki
po-rfaki —~ po-roki
mé-riki - mEé-rek
nasi-raki — nas-reki

malu-riha-dni —mal-rfah-3ni

“she 15"

‘she ok’
‘she saw'

‘she searched’
‘she led’

‘it is not full’

This process of harmony is blocked if a supralaryngeally articulated

consonant Intervenes between the tar

(30} hipu-hk-faki ‘sheis dancing’

cu-hlk-raki ‘she 15 taking

get and trigger vowels: [
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We now turn to the matter of formalising this harmony rule, The
feature [round] is contrastive for the two low back vowels 5 and a.
Therefore, the simultaneous assimilation of [back] and [round] seen above
cannot be reduced to assimilation of [back] plus default assipnment of
[+ round] to hack (low) vowels, since the back vowel a itself is [—round],
As these data also show, vowel height is not assimilated by this process, so
the rule cannot be construed as spreading of the Place node. Unly [back]
and [round] are assimilated, and in the model proposed here, the rule is
formulated as (31);

(31)  Tunica Back-Round Harmony

Fowel Place T A

Back-Round i . \ ,

Height b “w
[+low]

The condition that only larvngeals may stand between trigger and focus
15 unusual: in other harmonies where only laryngeal consonants may stand
between the vowels, the harmony is complete assimilation. This condition
on intervening elements is problematic for the following reason. It is
widely assumed (see Steriade 1987, futer alit) that phonological rules do not
contain an explicit list of elements allowed to stand berween the elements
of the rule (e.g. ‘X = ...[2F]..."). Rather, such conditions are held to be
the consequence of the representation of segments and a theory of
adjacency conditions (e.g. ‘the focus and determinant must be adjacent at
level X'}, The condition on intervening consonants could be handled by
requiring the Place nodes of the trigger and focus to be adjacent. This
condition would be satisfied only between strictly adjacent vowels, or by
vowels separated just by larvngeals: regular consonants, having a Place
node, would block the spread of vowel features. This kind of adjacency
requirement would be at best highly marked, the unmarked choices being
that the vowels involved in vowel-to-vowel assimilation must be in
adjacent syllables, or else may be indefinitély separated,

Subjecting the rule to the requirement that the Place nodes of focus and
determinant be adjacent is, in fact, unprecedented. Sterinde (1987)
proposes that adjacency conditions are stated prosodically, hence will
involve X-slots, syllables, and the like. Archangeli & Pullevblank (1987)
propose that adjacency be determined either at the highest level of
phonological representation (M-slots or svllable heads) or at the lowest
fevel (the spreading node iesell). Neither theory would countenance the
requirement that the Place nodes of the involved vowels must be adjacent,
since it s not the Place node which is spreading.

There s a plausible alternative account of apparent *translaryngeal
harmony ' 1n Tunica, grounded in the assumption that low vowels and

larvngeals form a n
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laryngeals form a natural class defined by the feature [+1low]. The
harmony rule spreads [back] and [round] to [+low] (equivalently,
[pharyngeal] or [radical]) segments, as is stated in (31). The rule only
applies to strictly adjacent segments, and given that among the non-
svllabics only the laryngeals b and P are specified [+low], vowel harmony
cunnot affect ¢ separated from the trigger vowel by anv other consonant,
Thus the derivation for ifa to ife proceeds as follows:

(32) : ; I
Place . . ;
Vowel Place l \ | |
Back-Round : ,\.-:"I
[~round] :
[~back] |
[+low] [+low]

Assigning [+ low] to the laryngeals has precedent in other languages —
HBrame (1972) shows how the laryngeals and pharyngeals of Maltese
Arabic form a natural class in triggering a rule lowering 7 to a near [+low]
consonants. Odden (1988) discusses a rule of vowel harmony and a rule of
vowel dissimilation in Kera which apply to a provided it is not preceded
by a larvngeal consonant, and shows that blockage of these two rules can
be explained by assigning laryngeals the feature [+ low]. Similar proposals
partially unifying laryngeals and pharyngeals are presented in MeCarthy
(1989).** Although Haas does not mention any special phonetic properties
of & and 7 which would directly lead us to conclude that they too are
[+back] and [+ round] between back round vowels, it is quite possible
that such an effect, which is non-contrastive and would have been in any
event very hard to hear, was simply not recorded. Unfortunately, this
hypothesis cannot be verified phonertically,

Whichever account of the 'translaryngeal” condition is preferred, there
should be only one rule, one which spreads [back] and [round], but not
vowel height. The only alternative to spreading [back] and [round] by ane
rule is to postulate two rules, one spreading [back] and the other spreading
[round]. If there are two rules, both rules would either be subject to the
highly marked adjacency condition, or else both would coincidentally
apply to [+low] consonants and vowels,

2.3 Wikchamni

The Wikchamni dialect of Yokuts (California) also has a harmony rule
spreading [round] and [back], as pointed out in Archangeli (1985). In this
dialect, the underlying vowels are 1, & u, o and a. The vowels which
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Archangeli treats as front round vowels and writes as i and & Are written
as fand & 1n Gamble (1978). The choice of symbols made by Gamble and
data from vowel formants suggest strongly that these should be interpreted
as back unround veowels. I follow Gamble in wri ting them as ¥ and &:

(33) high Lo baclk rotrid
j 4 — —
1 + 4 —
u + + +
0 = — - B

In Wikchamni, vowels of the same height assimilate [back] and [round],
as llustrated in (34):

(3) pin'$i —=pin’st  ‘smung’

hutsi =« hutiu “knew’
(irissi - tirissi ‘made’
thandi - tYansi “went '

tawt'at —tawt"at  ‘might run’
U'oyxat —t'oyxot  ‘might doctor’
hukyat =hukvar  ‘might iz’

The same-height condition can be formalised either in terms of the [eature
[high], or else in terms of the total set of vowel height features. Nathing
of substance depends on this choice.

Vowel harmony is formalised as (35) under the theory that [back] and
[round] are a constituent. The identical vowel height condition can be
cxplained by fusing height features, so that identical height sequences are
represented with a branching structure;

{(35) Wikchamni Back-Round Harmony

Fowel Place ] -7
Buack-Round I
Height W

Since the rule is subject to an identical-height condition, ir is quite
unlikely that assimilation of [back] and [round] is accomplished by two
separate rules which happen to share this condition.

As pointed out to me by a réviewer, this rule could also be construed as
total vowel harmony, in so far as the heighe features of the involved vowels
agree to begin with, and the [back] and [round] specifications of the vowels
are assimilated by the rule, rendering the resulting vowel (segmentally)
identical to the preceding vowel. The tule could therefore be formalised
as place spreading

(36)  Wikchamn Place

Pluce
Fowel Place
Fletght
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(36) Wikchammi Place Spreading

Place . »
Vowel Place . s
Height N

However, this is still only possible under the geometry proposed here,
Under the Steriade /Sagey model, where the lowest node dominating both
[round] and other vowel features is the Place node, total vowel harmony
would have to be expressed as spreading of the Place node, Since this
harmony rule applies across all consonants, the rule cannot be spreading
of the Place node of the first vowel, on the grounds that the intervening
Plice nodes of consonants (for example t and § in the form Juts-u) should
block the rule. So even under the interpretation of Wikchamni Back-
Round spreading as some kind of place spreading, we would still have
evidence for placing all vowels features under a single node (the Vawel
Place node). one which does not characterise consonants,

2.4 Other examples

Other examples of Back-Round harmony can be found, suggesting that
Buck-Round harmony is not particularly rare, Carson (1984 51-52) notes
thar Macushi has a rule harmonising backness and roundness in certain
affixes, as illustrated with the Class A prefix pi-:

(37) pi-riw ‘arrow (of someone)’
pu-moi ‘cgg (of someane)’
pi-si “eg (of someone)’

Clements (1989) cites additional cases where [back] and [round] form a
phonological constituent. Gudchinsky et al. (1970: 82-86) describe a
process in Maxakali ‘vocalising ' coda consonants, part of which involves
inserting a glide between the nuclear vowel and a vocalised coronal
consonant (t, n, ¢, #). The glide which 1s inserted is realised as v after £, w
after o, and as the approximant y after @ and 7 (or the nasal equivalents ¥,
n and @ after nasal vowels):

(38) /pitic/ — [pitiyii] ‘heavy!
Skt = [kitiyaT] ‘old!
Jpin/ — [pinan] ‘roise made by jumping’
/pohoc/ - | pahowi] farrow '
Jeon/ - [8win] ‘to open’
[kakcoppit/ - [kaksogpiya] ‘boy’
Jeokdiin - [fogniiiyan] ‘meat’
Jrat/ - [tayar] Yt carry’

Jridyrat, - [Adpktayaf] ‘breast
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['he inserted segment then isa | t high] segment aprecing in the features
[back] _j'*“‘-l [.FHUH'-H with the preceding vowel. )

In !"‘EPF'&‘} Bamileke (Hyman 1972), the features [back] and [round]
F'1:‘_“5"1‘Ji from the stem vowel to the high vowel of the reduplicated syllable,
without spreading the height of the stem vowel: |

(39) si-shi ‘gpoil’

alesuu  ‘wvormit’
si-sur  “miss’
ku-ko ‘take "

The prefix vowel is realised as [+ highl, presumuhh‘ b npplimﬂiou of
default rules for vowel height. -

. In o Western Interior dialect of Ewe (Westermant 1930 193-195;
Clements 1974 288), postelities w
rrn_:-undness, hut not vowel height,
Ihus, a becomes the low

ith the vowel a assimilate backness and
from an immediately preceding vowel.
hack rounded vowel 2 after u, o and 2, 800
becomes the low front rounded vowel gafter fand € (examples of gare not
prov ided) .
(40) ga-a —pgaa ‘the money '

La-a =koo  ‘the knot'

te—a —=teg  ‘the vam'

to-a —~tos ‘the mountain’

bli-a—blie ‘the corn’

du-a —dus ‘the town’

I'he same assimilation affects the habitual suffix -a:
{(41) e ta-a —-me taa ‘1

me doca e doo
me de-g ~>me dee

usually draw’

‘1 usually sleep’
1 usually go there’
me do-a —»me doa 1 usually plant’
me di-a —me die ‘1 usually look for’
me blu-a—me bluo ‘1L usually stir’

me de-a —me dee ‘1 usually go there’

Westermann mentions that this harmony 1s optional 10 the plural (when
the arucle is followed by we), s0 both asi-a-wo and azi-e-wo 'the
groundnuts’ are possible. 1f thiz harmony process Wwere implumemtd by
rwo separate rules, one spreading [round] and the other spreading [back],
one would expect to find optional spreading of one feature without
spreading of the other feature. If there is a single process of Back-Round
harmony, we correctly predict that o assimnilates both [hack] and [round),
ar neither [back] and [round],

3 High-ATR and low

The secand proposition to be supported is that Thigh] and [ATR] are 4
constituent. T'o show this, we will consider the height harmony rule of

Kimatuumbi, 2 Bantu langy
{42}, Data for Kimataumbl

142} Ii'l.'ll_'ll'l lll:'l'\'\"
1 T =
A 1 =
1 + =
(4] Iy ==
. = -
2 - 7
a = ¢ I

Breaking with traditional U
familiar shonetic symbols
have tr-.msr:rihed the high
yowels as i, and the mi
Syem-medial vowels are
from the [ +high, + ATE
vowels assimilate the valu
low vowel. This height b
out the lexicon, and can b
in (430, which contains g
alternates gocording 19
reciprocal <uffix an, whi

(43) vt-a s
yih-a !
yoyuul-a u
bitk-a P
gionja 1
chéeng-2 "
kdat-a i
palut-2
Lip-a

younguy-#

wiktly-a
gammb-a
fhk-a

kaat-d

Furthet examples
snitial U. Mo produ
vowel harmony alte
The consonant lisu
(such as underlying




eing in the features
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sduplicated syllable,

sly by application of

ann 1930: 193-195;
similate backness and
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after u, o and 3, and
{examples of £arc not
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rwo and asi-e-wo ‘the
¢5 were implemented by
¢ other spreading [hackl,
of one feature without
& process of Back-Round
hoth [back] and [round],

it [high] and [ATR] are a2
e height harmony rule of

Kimatuumbi, a Bantu language of Tanza
{42). Dara for Kimamumbi are from my

(42) high Lo ATR back
1 = A r A =
1 + - +
1 + = -
0 + — = =
£ = = _ =
] = - — +
a == + — 1

Breaking with rraditional tr
farniliar phonetic symbols.
have transcribed the high [+

vowels as f, u, and the mid [—ATR
. Srem-medial vowels are either (phonet
from the [+high, +ATRE] vowels 1 and .

vowels ussimilate the value of

out the lexicon, and can be directly

in (43), which contains stems followed by T
the height of the precedis

alternates according to
reciprocal suffix an, which is inva

(43} t1t-a ‘to pull’
vib-a ‘o steal’
yovout-a ‘1o whisper
bitk-a ‘to put’
gaonga “to sleep’
chérng-a ‘o build”
kdat-a “toocut’
bailut-a “to drag’
lip-a “to pay’

“to hurry

yiunguy-a
someong’

wiktly-a ‘tg cover'
gaamb-i “to shoot’
k- “to laugh'
kdat-a fro cut

Further examples ¢
initial 7. No productive su
vowel harmony alternations af

The consonant | is inserted betw
(such as underlving Jrku /) an

anscription for Bantu lang
Other works on Kimatuu
VTR vowels as 1, ¥

[high] and [/
low vowel. This height harmony rule 15 obs

f height harmony can b
fixes in Kimatul
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Vorel geomelyy
aia. whose vowels are givern in
own field notes:

uages, 1 will use the
mbi by this author
the high [—ATR]
] vowels as &, 4.

ically invariant) g, of
14 The stem-medial non-low
ATR] from the preceding non-
erved 51.'.=.t::rn:111c}11l1.' through-
d through alternations as steh
he causatve sufhix iy, which
g vowel, and the

are selected

motlvate

riant.

‘10 make pull’

'ty make steal’

'+ make whisper’
‘+o make put’

‘to make sleep’

‘1o make build’

‘to make cut’

‘to drag each other’
‘to pay each ather’
‘to hurry each other’

L-iy-d
yib-iy-a
yiyuol-1y-a
biik-1y-a
gaan]-ey-4
chéeng-£y-a
kdat-1v-a

1

bulut-an-a
lip-an-a
yionguy-an-a
‘to cover each other’
‘ to shoot cach other’
‘to laugh at each

other’
‘1o cut each other’

wilkily-aan-a
gaomb-an-a
gk-an-a

kaat-an-a

e seen in (44, involving non-
ymbi contain {7. However,
fecring [ can <till he directly illustrated.
hich endsina non-low vowel

een 4 sem w
uffix such as thi

d a following non-low 8
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applied -! {(which undergoes Glide Formation before another vowel).

Before a suffix beginning with & low vowel, [ 15 not inserted, so Glide

Formation applies. In the following example, we find pairs of verbs

derived from a verb root, the first llusteating the stem without mserted /

(thercfore Glide Formation applies), and the second illustrating insertion

of {, and hence application of height harmony:

{44) tipw-a

tipul-v=-a

‘to break off maize’
“to break off maize for’

milw-a “to wash dishes’
giilul-y-a “to wash dishes for’
titkw-u ‘to break’

tikul-y-a “to break for’
yooungw-a  'to answer'
yvungul-v-a ‘to answer for'
laondw-a “to find a witch'

Iandol-y-a ‘o find a witch for’

tydamw-a ‘to sneeze’

tydamul-y-a  "to sneeze on'
When final u~ appears as a vowel, its height is determined by the
preceding vowel,
The fact that [high] and [ATR] spread together, without spreading

[back] or [round], shows that [high] and [ATR] are a constituent under the
Height node, This harmony will be formulated as i (45):

(45) Kimatuumbs Hewglt Harmany

Fowel Place . .

Height o .

[—low] [=low]

One might consider treating this as two rules, [ATR] harmony and
[high] harmony. There are good reasons not to do this, First, harmony has
a peculiar condition on it seen in (46), namely that the vowel & does not
cause ¥ to assimilate, although all other vowels cause w to assimilate, and
& will cause 7 1o assimilate:

f46) chékul-v-a ‘laugh for’
némul-y-a  ‘dance for'
trhol-v-a ‘break for'
wesekana  'possible’

Sukulya/
/wesikana/
This peculiar condition, however, it is to be stated, should not be stated
twice.

Second, various suffixes such as the perfective (-ifg) fail to harmonise,
and stems such as lookiv which are lexical exceptions to Height Harmony
are exceplions to assimilation of both features, as shown in (47):

471 akilaang-its |
achiélerw-1te i |
akin'vond-itg °)
alaat-1te 4
lankava

Hyman (198%) and Val
height harmony in the
vowels in the non-initial s
non-low vowel 1 [high]
vowels after [a] surface a
non-initial svllables as b
affecting  the applied su
spreading [ATR] leftwan
feature [ATR]:

(481 cn-lim-ir-a
eri-hulk-1r-a
eri-lrm-1r-a
gri-hom-=-1r=4
er1-hek-gr-a
eri-hoh-gr-a
eri-kar-1r-a
epi-himat-17-a
eri-gumai-1r-a

Similar height harmony
(Clements (1974}, includ
Sele, The data in (49) =]
[ATR] from the preced

(497 avl é—avu i
hsl € —=As 1
WD L; = AW €
Ave & - A¥eE €
Jud ¢ —=asd £
afle e—Afle €

These daraall provide -
4 ¢constituent, since the:
[back] and [round].
The position of the
could be assigned in 1
theory of feature cons
here, as spelled out in (£
node, giving (30a). It
Hetpht node, giving (3
so-called Vertical Mow
node, which then dom
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(#7)  uakdlaang-ite ‘he fried’

achéleew-ite “he was late’
akin'vund-itg  ‘he filtered’
aldor-ite ‘he dreamed”

[3akiva ‘to request’

Hyman (1989) and Valinande (1984 BO9-120) disc
height harmony in the Bantu
vowels in the non-initia] syll
non-low vowel in [hig

uss a similar rule of
tanguage Kinande. Like Kimatuumbi
able of the stem harmonise with the preceding
h] and [ATR], Unlike the case with Kimatuumbi,
vowels after [a] surface us [ +high, —ATR]. We will treat the vowels of
non-initial syllables as being underlyingly [+ high, —ATR]., Examples
affecting the applied suffix -ir are given below., By a separate rule
spreading [ATR] leftward, prefix vowels
feature [ATR]:

(eri-) agree with the stem in the

{48}  er-lim-ir-g “to exterminate for!
eri-huk-1r-g “to cook for '
ari-lm-1roy “to cultivate for’
eri-home-rr-g “to beat for'
eri-helk-er-g “to carry for'
eri-hah-pr-a ‘to tie for'
eri-kar-ir-g ‘o tie for'

eri-himat-yr-a  ‘tg sgueeze for'
ert-gumat-ir-a  *to stuff in mouth for

Similar height harmany is found in a number of languages discussed in
Clements (1974), 'tm'.iu;{in-.z Ewe {see also Westermann 1930}, Likpe and
Sele. The data in (49) show that pastclitics in Ewe assimilate [high| and
[ATR] from the preceding vowel:

(49) vl é—=ivh i ‘'it'sm dog’
Al é = dsi{ fit's water!
aWo € —=awo € ‘it's vou’

Ave € —Ave € 'it's a spider’
ssd € o83 € ‘it's'a horse!
ABle e >APle & ‘it's a load'

These data all provide evidence that the features [high] and [ATR] form
a constituent, since these features can spread as 4 unit to the exclusion of
[back] and [round]. . 1

The position of the feature [low] is more prnhlemnm‘.: lh_-.:: feature
could be assipned in three different places consistent with the |||'.=I;ru]]
theory of fearure constituency and examples of height harrr_mnj.'.gn'en
here, as spelled out in (50). Tt might directly descend from the Vowel Place
node, giving (50a). It might be a sister of [high] and [ATR] Imdlf'r the
Height node; giving (50b), Or, as in (50c), Vawel Place might dumnmlrr‘: a
so-called 1IL"":‘E'l:li-'i-ii -"';'t-::n'emcm node, which daminates [low] and the Height
node, which then dominates [high] and [ATR]:
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H-rn:k—figun{l Hé;gh: i Tow

b. "-.-;—_ia_]_z_lfi

H ?’,;r";l'-it ﬂaci;--:Ru und
low high ATR

£, [-place
e T =

Vert ical Bauk-:_H ound
Movement

low Height

high ATR

As we have seen with the constituency of [back] and [round], invoking
a priori arguments based on the articulators used to execute features is not
uniformliv reliable for deciding where in the feature hierarchy a feature
resides. The best argument for selecting among these competing theories
would be constitucnt spreading. What we specifically require 15 a rule
which spreads [low] and some other feature. It is crucial that this rule not
be a rule of total harmony (spreading of the Vowel Place node), since total
vowel harmonv would only establish that [low] 1z somewhere under the
Vowel Place node. I have found no truly compelling evidence which
answers this question; therefore, an answer to the guestion of the location
[low] in feature geometry must await future research — note, though, that
the organisation in (30a) predicts that we will never find such spreading,
| present the one salient case below.

Hyman (1988) motivates a height harmony rule in the Cameroonian
Grassfelds Bantu language Esimbi which may support grouping the three
height features together. The non-low prefix vowels I and U are realised
as 1, 1 hefore underlying 1, u, as e, o before ¢, 0, 2, and as £ 2 before & 9,
a. By a later rule, all stem vowels become [ +high, + ATR].

(31) [I-tla/ - e-tli ‘place’ /U-ba/ —o-bi “come’
[I-za)  —e-zu Ysnake’ /U-ha/ —2-hu ‘knead’
J1-vese/ —e-visi ‘hole’ fU-te/ —a-ri ‘daub’
[l-ba/ —e-bi ‘cane rat’ JU-dza/ —o-dzi ‘steal’
{I-nono/ —=c-nunu  ‘bird’ [U-ta/ —+o-tu “insult’
[I-ghe/ —c-phi ‘bushfowl® fU-se/ —o-si ‘laugh’
J1-5u/ - 1-81 “fish’ J/U-zu/ —u-zu  CKill’

/1-Bi}  —i-bi ‘poat’ JU-rl{  —u-m ‘eat’

If we mterpret the
nations straightforws
vowel height feature:
[ollowing derivanons

(532) =
Vawel Pl
Herght
b.
Fowel Pl
Height

However, as Hymar
for by spreading the
15 redundantly [—h
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location of [low] in
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In this paper it ha
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into a constituent, t
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acoustic effect is ar
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shown that [highl

quence is an effect
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a1 = U-rl ‘eat’
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If we interpret the vowels a, 3, and £ as [+low] vowels, these alter-

nations straightforwardly support the inclusion of [low] in the ser of

vowel height features, and are thus consistent with (50b) or (530c). The
following derivations illustrate this interpretation of height spreading ;

(532) a. i1 ] 4 —  e-tla (= etli)
Vowel Place . .
Height . .
[+low]
b. i g b & —= e-pgbe(—=eshi)
Fowel Place . s
Height s .

[Flugh] [+ATR]

However, as Hyman points out, these alternations can also be accounted
for by spreading the features [high] and [ATR], given that the vowel [a]
15 redundantly [—high, —ATR]. Under such an interpretation of the
harmony process, we lack the evidence needed for determining the
location of [low] in the feature hierarchy,

4 Conclusions

In this paper it has been demonstrated that the features for place of
articulation in vowels must be grouped together in the feature hierarchy
inta a constituent, the Vowel Place node, to explain the existence of total
vowel harmony which spreads vowel place features across consonants.
Furthermore, it has been demonstrated that those features whose primary
deoustic effect 13 an effecr on F2, namely [back] and [round], form one
subiconstituent (Back-Round) under Vowel Place. Finally, it has been
shown that [high] and [ATR], features whose primary acoustic consc-
quence is an effect on F1, form a separate constituent (Height) under
vowel place.

We have seen suggestive evidence from Esimbi that the feature [low]
mav also be a part of the Height constituent, though we have noted that
there are other interpretations of the facts, which would leave us with no
clear evidence regarding the status of [low]. It would not be surprising if
future research turns up evidence that [low] belongs with the features
[high] and [ATR] under the Height node, given that the phonetic
continuum of vowel height is expressed phonologically with the three
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features [high], [low] and [ATR]. If the organising principle behind vowel
place features is the scoustically  driven distinction between features
affecting F1 and those affecting F2, we would predict precisely this
outcome. However, as this Paper has also shown, one cannor determine
constituency relations between phonological features solely on the basis of
a priovi decisions regarding the kinds of phonetic principles which
phonology 1s grounded in. Such decisions must be made on empirical
grounds, using the evidence of phonolegical rules themselves,

MOTES
*  An earlier version of this paper was presented ut the Winter LA mesting in
New Orlesns, December 19858, 1 would like 1o thank: Till Beckman, Nick

Clements, Laura Downing, Larry Hymun, Lisa Selkirk and Robert Vago for
helpful comments on this paper,

[1] A reviewer reminds me of the nags] spreading rule of Terens, which apreads
[masal] up to the firs obstruent: the abstruent becomes o voiced prenasalised
consonant. This rule operates in nouns and verbs inflected for lst person
singular, so fowaku/ becomes [wangu] 'my house’. This weuld Stem to he o
case of voice and nasal spreading sunultaneously ; however, all rasalise
consonants in Terena arp voiced, so the secondary voicing of the nasalised ob-
struent can be explained op independent prounds,

[2] Clements (1985) does not provide a display or a verbul smtement of the features
which are deminated by the Place node. The display given here, which Appears
to confarm 1o the spint of Clement's proposal, is drawn from Sagey (1986 .

3] Sterinde (19871 does not provide a display listing all place features and their
organisation, so I have constructed the following display on the basie of her
examples. She does not stare whepe the feature [ATR] ie to be assipned, snd
she alse does not state which features are arsipned under the velar e

[4] Numerous prefises in Klamath have o VW
the following vowe], These prefives
unspecified for place fentures
from the following vowsl

el which harmonises complerely with
can be treated ps having a vowel noclews
their surface features then arise by spreading

7] A number of languages, such s Kiamath,
which appliss serpss 2 consonants. It w
b -sigd ‘couses something to turn black '
with other vocalic features, in contradiction to Steriade’s prediction. Since the
vowel svstem of Klamath je /i eaof, the value of the featyre [round] can be
predicted on the basis of the values of the featurcs [hack] and [low]
Counterexamples to this prediction would therefore have to come fr 7251
lanpuages where [round] ean be shown fot ta be redundantly predicrable on the
basis of other vowe] featyres.
[6] The existence of a Supralery
Nothing in Steriade's argume
this rule could be rewricren
immediately dominate Place,

[7] In so far as [low] is one of the features used to express the noton af vowel
hetght, one might expect [low] 10 he dominated by the Vowel Height node,
However, T have found little empirical evidenee in the form of comatituent-
spreading arguments 1o show thar this expectation i borne our,

have rales of total vowel assimilation
ould thus appear that the farm smo-
nvolves spreading of [round] along

neeal node 5 controversiol - see [verson (1989).
nt depends on the existence of such a node, and
to spread Place 1o whatever node e assumed to

[H

[t is far from clear,
lator’ 1% in any mea
anather, or whether

from the perspective of phonetic theory, whaet an *arficy.
vngful way, how ane distinguishes one arriculnios {rom
phoneticians and phonelogists are spesking of the same

thing when speaking of ‘articulatars'

In short, it is far from certain that the

notion ‘articulator’ ¢
real eonstruct of phe

The theor Proposee
[round], which ero:
theory of Steriade {1
totally convineing cas
lated eonsonants fror
of other features, H,
harmony rule totally
than schwa, vis, fioli
/mamur/ - pantar *ar
contrast between o ar
of [b:-_‘ll_'k|. I Iu'.\-l_-vl_'r_ 1
to f1aeou (in whic
2 by later epenthesis
Obviousiv it is o mat
vocalic feature [radic
phonological alternat
tainly none which un
in Panévidze & Diei
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(1) =2 "1
au-c'c'e ‘11
(i) xib-ga’ il
Ba=go-vic' tan
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it 'pr.il.'lcip]_e Eovers
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