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Aspects of Minimality and Prosodic Constituenthood*

Shin-ichi Tanaka
1. Introductory Remarks

Prosodic categories such as mora (M), syllable (g5), foot (F),
and phonological word (PWd) share various properties with syntac-
tic categories like NP, AP, VP, and PP. First, both categories
function as constituents with respect to some prosocdic or syntac-
tic phenomena. A second characteristic common to these categories
is that they have a parametric nature in the sense that they are
specified across languages for the direction of the head.'

There are several differences, however, between the two sorts
of categories. For example, the former categories do not appear
recursively in prosodic structure, whereas the latter ones can re-
cur in syntactic structure. Furthermore, structures made up of
prosodic categories are assigned to a given phonological string,
while a given phonological string is inserted to (a terminal posi-
tion of) structures consisting of syntactic categories. But these
and other differences can be attributed to a more fundamental dif-
ference between the two, that is, the difference of the theory
governing the well-formedness of each kind of structure: prosodic
theory vs. X'-theory.

In the prosodic theory put forward by Tanaka (1990, 1991a,
1991b), there are three distinct principles which govern the ar-
rangement of each prosodic category in the general hierarchy: the
Strict Layer Hypothesis, the Minimality Condition, and the Extra-
prosodicity Condition. When there occurs a viclation of any of
the principles, one of the four rules is taken to apply to repair
the ill-formed structure; moreover, which rule applies relies sole-
ly on which principle is violated and in what way.

This paper is devoted to adducing full evidence for the Mini-
mality Condition, which can be formulated in the following way:

© Minimality Condition (MC)
For all categories C,, i # 1, C, contains at least

one constituent of the category C, ..
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The condition can be restated formally, using the Min predicate, as
Min (C,) = [C;1]¢". In particular, a syllable contains at least
one mora, a foot contains at least one syllable, a phonological
word contains at least one foot, and so on; thus, Min (g5) = [M1°%,
Min (F) = [6]F, Min (PWd) = [F]*%¢, etc.? wWhen the MC is violated
in some way or other, Stress Deletion must apply to wipe out the
violation as a repair strategy.?

There are, however, some languages in which the condition
works more restrictively, hence more idiosyncratically: in such
cases, the MC is not simply stated as Min (C,) = [Ci-1])ci. We
will show in section 2 that the MC proves to be all the more valid
precisely for its idiosyncracies, scrutinizing the stress facts of
Cayuvava, Gaalpu, Warao, and Creek. Section 3 will introduce some
intriguing cases where apparently intricate stress is derived from
the interaction between the MC and other processes, in light of
Lenakel and Diyari stress. Taking advantage of the MC instead of
some other theoretical devices employed by Halle and Vergnaud
(1987) or Haraguchi (1991a, 1991b) gives rise to some consequences
in prosodic theory in general, which will be discussed in section
N,

2. (Case Studies: Applications of Minimality
2.1. Cayuvava and Gaalpu

It has been pointed out in the literature that although vast
majorities of languages have binary feet, there are some languages
in the world that are taken to have ternary feet. Among those are
Cayuvava and Gaalpu, and we demonstrate in this section that the
stress facts of such ternary-footed languages are more naturally
accounted for by the MC than by any other theoretical apparatus
that has been utilized thus far. We arrive at the conclusion that
in any language with ternary feet, a foot dominates at least two
moras; namely, Min (F) = [M M]F.

Cayuvava was the first, as far as we Know, to be analyzed as
having ternary feet in a string uniformly. Stress in this lan-
guage falls on every third mora from the end of the word as in
{1a), with the proviso that words other than those with 3n moras
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do not have initial stress as shown in (1b) and (ic):*

(1) a. 3n moras

chadirdboBurtiruce ‘ninety-nine's
raibirinapu ‘dampened manioc flour'

b. 3n+1 moras
marahahaéiki 'their blankets'
kih{Bere ‘I ran’

¢. 3n+2 moras
ikitéparerépeha ‘the-water-is-clean’'
Bariékimi 'seed of squash’

We assume that Cayuvava has the parameter settings in (2) for
prosodic categories and extraprosodicity, and sample derivations
proceed as in (3):°¢

(2) a. Mora - - - - - ----~- all vowels in the rime
b. Extraprosodicity - - - - the right mora
c. Foot (Type) - - - - - - .,
(Type) (M v M)
{Directionality) - Right-to-Left
a. P L PR 1 P I . ® (. * ).
(3) M M)(M M M)(M M M)<M> (H M H)(M M H)<M>
¢l a dirbbo Burlru ce mardha ha & i ki
co (™) (., = .)(. * .} .
(M)(M M M)(H M H)<M>

<1 kitépa rerépe ha

The parameter settings, as they stand, would predict incorrect re-

sults in the case of words with 3n+2 moras like those in (3c),

because such words do not have initial stress.

We propose here,

following Tanaka (1990), that ternary-footed languages have the MC

to the effect:

Min (F) = [M M]¥, as evidenced by examining Chu-

gach Alutiig stress; that is, in languages with ternary feet, all

feet must contain at least two moras. The unary foot on the ini-
tial syllable in (3c), then, violates the MC, which triggers the
application of Stress Deletion, and the required result is ob-
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tained:

andGniddas WG w e G d

kithpa rerépe ha — i kithpa rerépe ha

() () )

“

M
« £

1
This account of Cayuvava stress with MC is, we believe, quite natu-
ral and straightforward, and does not suffer from any conceptual
defect or contradiction, since a unary foot seems to be too small
and incomplete to be licensed in any termary systen.

Now let us address our attention to previous analyses of Ca-

yuvava stress, where some theoretical devices are appealed to in-
stead of the MC. First, Halle and Vergnaud's (1987) account is as

follows:

(5) a. Stress-bearing elements: all vowels in the rime
b. Extrametricality: the right vowel
¢. Line O parameter settings:
[- HT, + BND, right-to-left]
(6) a.

(» i)(i " i)(i : i)<i>

)

-
L 3
éiki

ch a dirdbo Burfiru ce mardha ha
Though their representations are different from ours, basic parame-
ter settings in (5) produce the same effects as those in (2). The
fundamentally different respect from our account lies in the treat-
ment of words with 3n+2 moras like those in (lc). Halle and
Vergnaud claim that in such cases, feet {(or more strictly, constit-
uent boundaries) can be assigned ambiguously as jllustrated in (7),
which leads to a violation of the Recoverability Condition in (8):

. - bl - - - - - - - - - - - -
(l)(l * -)(n - Q)<l> (p n) (I .)(I - l)(l)
i kitépa rerépe ha or iki tépa rerépe ha

(8) Recoverability Condition

The location of the constituent boundaries must be unam-

(7

biguously recoverable from that of the heads, and con-
versely the location of the heads must be unambiguously
recoverable from that of the constituent boundaries.

Specifically, in (7), the location of the constituent boundaries
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is not recoverable uniquely from that of the heads. Halle and
Vergnaud continue to claim that the initial foot, either unary or
binary, then, is not constructed and stress does not surface in
the word-initial position.

Unfortunately, however, the reasoning runs in clear contradic-
tion, as Halle (1989) and Haraguchi (1991a) point out, because the
latter way to locate the constituent boundaries in (7) is excluded
by another condition proposed by Halle and Vergnaud, the Maximali-
ty Condition; namely, constituent construction must be maximal,
but the latter structure in (7} is not being constructed as such.
There is thus no ambiguity in structures of words with 3n+2 moras,
and the Recoverability Condition cannot be invoked to account for
such words.

On the other hand, Haraguchi (1991a) adopts dactylic feet for
Cayuvava stress and devises the Stress Clash Hierarchy and the Re-
solution Parameter as given below:

(9) a. Stress-bearing elements: all vowels in the rime
b. Line 0 parameter settings:
[+ BND, ternary, left, right-to-left]
¢. Stress Clash Hierarchy: Degree 2
d. Resolution Parameter: Delete ¢

Of special interest here is the fact that Haraguchi (1991a) uti-
lizes the [binary/ternary] parameter instead of [+ HT], since in
his theory non-head-terminal feet are not adopted. Moreover, he
proposes the Stress Clash Hierarchy, which defines a stress clash
language-specifically (®* ®* = Degree 1, * . * = Degree 2, * . . *

= Degree 3, and ®* . . . * = Degree 4}, and the Resolution Parame-
ter, which specifies a rule to alleviate the clash (Move a, Delete
a, Insert g, etc.). As indicated in (9¢) and (9d), Delete «
applies at Degree 2 in Cayuvava, hence both (10b) and (10c) are
regarded as containing a stress clash to be wiped out, and correct
outputs are obtained indeed:

(10) a. *. . * ot

(- - ‘)(I' - i)(w » c'n)

I N I V4
ca adi roboBu riuruce



() (» * i)(. S 5) (= 5)(: - i)
« g4 rhhaha & iki - ma rhhaha & iki
c. (* i)(o = i)(. » i) * (* » i)(c » i)

- {ki thpa e répeha — iki tépa e répeha

However, it is not necessarily the case that in any ternary-
footed language, Delete g applies at Degree 2. In some languages
which Haraguchi (1991b) assumes are provided with dactylic feet
(such as Mantjiltjara, Walmatjari, and Gaalpu, which are all Aus-
tralian languages), the following structures are derived and de-
letion does not apply at all. Rather, unlike Cayuvava, a stress
clash is retained even at Degree 2:’7

(11} a. Mantjiltjara

H i)

T e
{. b ) (e i)(e *)
KAyili Ringu litju ‘we went north’

.
-

b. Walmatjari

- i)(c H i)
njﬁmukkﬁtjiNi ‘cause to bathe'

c. Gaalpu

.. . P
{i .)(n * .)({ - i)
nina tinkanminjarawu ‘'to stand' (gen.-dat.)

It thus follows that there is only one language in the world, as
far as we know, that chooses Degree 2 and Delete g among the values
of the Stress Clash Hierarchy and the Resolution Parameter, respec-
tively. So we have to conclude that there is a good possibility
that an account with the Stress Clash Hierarchy is merely an arti-
fact; in contrast, the MC is always true for languages with ter-
nary feet, such as Chugach Alutiiq, Cayuvava, Mantjiltjara, and
Walmatjari. Gaalpu is also one such language, to which we turn
our attention next.

In Gaalpu, the initial mora bears primary stress, secondary
stress falling on every third non-final mora from the primary
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stress:
12) a.
(12) a paT ‘after'®
b‘ z
rakal ‘greedy'
c‘
rawaktji ‘to shrivel up'
d.
phyikuya ‘that' (gen.-dat.)
e.

tjinpulkkuuénam ‘to sharpen’
kfilngiyinjirawum ‘to enter' (nominalized)

An interesting point is that as Wood (1978) observes, morpheme
boundaries found in reduplicated or compound forms prevent the con-
tinuation of ternary stress. In such cases, ternary stressing

starts again from the boundaries:

(13) a.

f+RAMM
o AM+NM
® GM+AMM
d.

M+ AMMREM

AM+RAMMBEMM
(14) a. ; \ Y
nina + tlnkanminjarawu ‘to set down' (gen.-dat.)

téya + naramingkantawu ‘to stand' (gen.-dat.)

This pattern can be captured simply by the following parame-
ters for prosodic categories. As specified in (15b), each mor—
pheme constitutes a domain for stress, or for foot assignment:

(15) a. Mora- - - - - - - - -~ all vowels in the rime
b. Foot (TYDG) ______ (; & g)
(Directionality) - Left-to-Right
(Domain) - - - - - Morpheme?
c. Phonological Word - - - (* . )
Fi F, ... F,
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(16) a. : < e b. : . N
Enaw%} {un n“uﬁ
- [pyiku yal [tjinpulkku wanam]

C. » e o e s e d. - e s e e e .
Eﬁ gﬁ%ﬁﬁ} zgﬁ(un AV

(kfilngiyinjarawum) [nina][tﬁnkanminjérawu]

As mentioned above, since this ternary-footed language also has
the MC (i.e. Min (F) = [M M]*), the unary foot in the final posi-
tion in (16a) undergoes Stress Deletion, which produces the well-
formed output:
U T
MMM M MMM M
* [phyiku yd] - [piyiku ya]
It generally holds that Stress Deletion applies in violation of
the MC, but Refooting is also a candidate to apply optionally in
that situation, as discussed in Tanaka (1990) with respect to Chu-
gach Alutiiq stress. Although Refooting usually applies to rule
out a violation of the Strict Layer Hypothesis, it is reported
to apply in violation of the MC, which is merely a rare case. If
s0, the only way of alternative reassignment is as in (18), pro-
vided that other requirements on constituent structure are satis-
fied:
L Y
MMM M
- [phyiku y3] — [payi kiya)

3 fa DG ,243

Surprisingly, the output in (18) is also attested, as Wood (1978)
remarks, and this variable stress is observed in any four-syllabled
word.

This natural account is not obtained when we resort to other
apparatuses than the MC. For example, Haraguchi (1991b) accounts
for Gaalpu stress by adopting basically the same parameter set—
tings in his framework and devising the refooting rule in (19) and
the deletion rule in (20):
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(19) (***)™ - (=***
(20) line 0: (= > (.

The two rules are simply what accounts for the optional stressing
of the above word (i.e. pﬁyikﬁya by (19) and payikuya by (20)).
But unfortunately, the latter rule is too strong in that it might
generate erroneous results when applied to other words in (16);

in particular, it might delete secondary stress incorrectly in the
case of words in (16b-d). Moreover, (19) is precisely what the MC
means, or in other words, the refooting rule is simply a surface
manifestation of the MC to avoid a unary foot in the ternary sys-
tem. The same is also the case with Halle's {1983, 1990) refoot-
ing rule, which is the same as (19) and devised merely to account
for Alutiiq stress only.

In contrast, the MC allows us to capture a property of terna-
ry-footed languages uniformly: a foot must contain at least two
moras in Alutiigq, Cayuvava, Mantjiltjara, Walmatjari, and Gaalpu.
The Recoverability Condition, Delete g at Degree 2, and language-
particular rules such as (19) are all surface reflexes of a deeper
characteristic found in ternary systems: the MC.

2.2. Warao and Creek

For ternary systems, a unary foot is too small and incomplete,
hence ruled out by the MC. One might ask, then, whether this is
true for binary systems. In a wide variety of languages with bin-
ary feet, feet once constructed are retained, either binary or una-
ry;'° but there are binary-footed languages, though only a few, in
which certain degenerate feet are unlicensed: Warao, Creek, Lena-
kel, and Diyari. This section introduces sample cases where the
MC works well in binary-footed languages, in light of Warao and
Creek.

In our framework, these languages have the following parame-

ter values of categories, {21) for Warao and (22) for Creek:



(21} a, Mora - - - - -~ -~~~ all vowels in the rime
b. Foot (Type) - - - - - - .,
(Type) (M M)
(Directionality) - Right-to-Left
c. Phonological Word - - - (. . ")
Fy F, oo Fy
(22) a. Mora - - - - - -~~~ ~ all rime segments
b. Foot (Type) - - -~~~ ((-5 ;)
(Directionality) - Left-to-Right
¢. Phonological Word - - - (

FF, L. F)

Derivations of stress of the languages proceed as illustrated be-

low:
(23) Warao
S CRTCITCIRIC
MM MM MM MM
naho ro a haku ti i ‘the one who ate'
el STCRRTCIRTC IR
M MM MM MM MM
= & haho rd a haku t4 i ‘the one who caused him to eat'
(24) Creek!'!

= {ay; o o

b i

isi mahi citd ‘one to sight at once'
o o) o ° oy #y+)

b -8 R

hoktakl ‘women' * alpato ¢! ‘'baby alligator'

A difference in foot formation between the two is that the former
language is taken to be mora-counting, as was the case with the
languages examined in the previous section, while the latter counts
as syllable-counting, and moreover, quantity-sensitive. In spite
of the distinction of the nature of their feet, they have a common
property concerning the size of their feet: Min (F) = [M M]F.
Thus, the structures in (23b) and (24¢c) undergo Stress Deletion

due to their violation of the MC:



@ e e e oG DEE GG
'éhéhoraahz‘akutél ~ e hdho rd a hiku ta i
YT IO

fu b6 & ﬁuﬂﬁﬂ

* alpato cl - alpato ci

Note here that it does not necessarily hold that Creek unary feet
are unlicensed by the MC. A unary foot on a light syllable con-
tains a single M, while one on a heavy syllable contains two Ms;
that is why the final unary foot in (25b) is deleted while the ini-
tial ones in (25b) and (24b)} are not.

An account of Warao and Creek stress without the MC brings
about somewhat different consequences from the above explanation.
For example, the parameter settings proposed by Hayes (1981) for
Warao and by Halle and Vergnaud (1987) for Creek produce basically
the same structures as those in (23) and (24), hence the words in
(25) are provided with the following metrical structures at first:

(26) a. HWarao b. Creek

-

. - [ - . =

E')(- by (e 3 (e *)(:)-) {5y (s = (4
hY /

& haho ro a hdku ti i * alpato el

However, to derive the correct ocutputs of each word, such accounts
without the MC have to assume two kinds of deletion rules, one
for Warao and the other for Creek, as in {27):

(27) a. _ b.

- »
» L 3

LI IR
* 4%
¥ -

.
. % _, = —

This analysis seems to overlook a significant generalization com-
mon to these languages, which is precisely what the MC captures:
both of the deleted stresses are unary feet which contain a single
mora. In other words, assuming two distinct rules for the above
deletion phenomena seems to be too costly, but the MC accounts for
the destressing of binary-focted and ternary-footed languages uni-
formly. Another problem to be posed is that the deletion rule in
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(27b) is counterintuitive, because in general, main stress is never
deleted in a clashing context (the Higher Grid Preservation in sec-—
tion 4). As Tanaka (1992b) argues on the basis of a wide variety
of languages, what is to be deleted of the two adjacent stresses

is secondary but not main stress, and the only possible case where
main stress appears to be deleted is a violation of the MC, be-
cause the incompletion of a unary or degenerate foot can be cru-
cial for certain languages. Moreover, this claim makes it possible
to establish two important generalizations (i.e. the MC and the
Higher Grid Preservation). In contrast, the account with the rule
in (27b) does not provide a natural answer to the question of why
pmain stress may be deleted although it is higher in grid column
than secondary stress. Finally, the most serious problem with
(27b) is that it predicts wrong results in the case of words with
a final CVC. According to Haas (1977), the final heavy syllable
should always attract stress, but (27b) would locate it on the pe-
nultimate syllable as shown below:

(28) MC: no violation
2 (34 b (o))
fiu

Ry

... cvcelc ... Cvcv cYC
(29) (27b):
a ol s
(o) (+) (v &
... cvcclc - -... clceve
b. cs ! -
(5(-)(*3 (-"(-) %

...cvev cfic - +... cvcl cve

This fact strongly supports our analysis of Creek stress with the
MC.

Summarizing this section, the MC does not generally hold for
binary systems, but there are certain languages whose stress would
not be given a principled account, either theoretically or empiri-
cally, without the MC. Moreover, we also suggest that the MC al-

lows us to establish a significant generalization with regard to
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Clash Deletion that only the lower column of grid (i.e. secondary
stress) of the two adjacent stresses can be deleted, because the
only case in which main stress may be deleted is the presence of a

monomoraic foot, a violation of the MC.

3. Some Intriguing Correlation between Minimality and Other
Processes
3.1. Lenakel

The Austronesian language Lenakel not only has rather compli-
cated stress patterns, but also an account of Lenakel stress neces-
sarily involves capturing the ancmalous behavior of certain suf-
fixes and the idiosyncratic tensing rule. In this section, we
show that Lenakel stress is captured straightforwardly if Lenakel
foot contains at least two moras (i.e. Min (F)= [M M]")}, as is the
case with all the languages examined so far.

In this language, main stress is usually located on the penul-
timate syllable, and subsidiary stresses fall on every even—num-
bered syllable from the main stress in the case of such nominal
forms as those in (30a) and on every odd-numbered syllable from the
word-initial position in the case of verbal forms like those in
(30b), except for the syllable immediately preceding the main
stress:'?

30) a.
(30) kavEvaw ‘hat!

légabnében '(in the) morning'
kayElawflaw  ‘kind of dance'

lEdubalugélUk ‘lungs' (loc.)

k@nanargénem ‘they have been pinching it'
tyﬁgamérOlgEygEy ‘you will be liking it'
ténag&myas@név@n ‘'you will be copying it'

nédyagémEdwédamnémon 'why am I about to be shaking'

In a class of specially marked cases, however, this generalization
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concerning primary and secondary stresses does not hold true, and
they are classified into the following two types. First, words
containing such morphemes as Edyaw, an, and yav word-finally bear
main stress on the final syllable as in (31a). These morphemes
can be analyzed as having stress of their own in their underlying
representation. 0ddly enough, when such morphemes occur next to
each other, the second loses its stress and main stress surfaces
on the penult as shown in (31b); but when the sequence contains
three lexically-stressed morphemes, main stress is final and only
the penultimate suffix surfaces without stress as in (3ic):

31) a.

(31) rém-Edyaw ‘he arrived’
résgen—én ‘he didn't eat it'
rémasOw-yav ‘he went north'

b.

rém-EdyAw-yav ‘he arrived in the north'
rés—Edyéw-an ‘he didn't arrive'
C. rés—Edyaw—yav—én ‘he didn't arrive in the north’

Second, in Lenakel, tense and lax vowels are in nearly complement-
ary distribution: high vowels are lax in closed syllables and
tense in open ones, and mid vowels are lax before consonants and
tense otherwise. To capture this fact formally, it can be assumed
that Lenakel vowels are all lax underlyingly and that some of them
become tense by the tensing rule applying in open syllables subject
to certain further conditions. However, in addition to vowels

with a predictable distributicn of tenseness, there are underlying
tense vowels which always attract stress and cause a violation of
the above generalization:

32) a.
(32) asis  ‘'to swell up'

abgén ‘'to be jealous’
neginilar ‘their hearts'

némansinilar ‘their bottoms'
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Lexically-tense vowels surface in the final syllables in (32a),
which lead to not penultimate but final main stress, and in the
antepenultimate syllables in (32b), which bring about unwanted pre-
tonic stress.

We assume following Hammond (1986) that morphemes such as Edy-
aw, an, and yap have long vowels underlyingly, and also that lexi-
cally-tense vowels are underlyingly long.'® If so, it is neces-
sary to set the parameter values in (33) for Lenakel proscdic cat-
egories. The specifications, however, are not sufficient to ac-
count for so complicated patterns; more crucial is that in Lenakel,
a monomoraic foot is not licensed, that is, Min (F) = [M M]F.
Stress of the words in (30)-(32), then, is derived in the way exem-
plified in (34):

{(33) a. Mora- - - - - - - - - -~ all vowels in the rime
b. Foot 1 (Type) - - - - -~ (» .}
6 0.
(Directionality} - Right-to-Left
(Mode) - - - - - - Non-Iterative'4
c. Foot 2 (Type) - - - -~ - (* .)
6 0.
. . . Right-to-Left (Nouns)
(Directicnality) { ]
Left-to-Right {Verbs)
(Mode) - - - - - - Tterative'*
d. Phonological Word - - - - (F| B ;2
e. Resolution - - - - - - — - ®M™ - (= )
(34) a. PP S el e o % b. el e e ®
= e e} beoed Gooe e
fa6-66 § AR Ga G648 A4
* ka ykla wElaw > ka yEla wElaw 1Bdu bolu gélUk

“ boe neme:d Eoe voed
68 &8 A0 GA-8 &4 A&
* téna gamya s@ néven = téna gémya s neven

a f-‘- O(E )(i')(:‘3

GA-afalag

nadya gamEduadamnémo
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“ e e oo el
G0 A G- 6 fu
* rdma sOw-yhav 5 réma sOw-yav
Ehyd Fhye & Eoe
8 fw b B B f
rém—Edyéaw * rém—EdyAaw—yéav —»'rém-Edyﬁau—yaav
bl @y ¢y (o e o d
B8 Ay Ay A g &
* r@s-Edydaw-ydav-4an" = r@s-Edyaaw-yaav-4an

ey o) f:)(:3

e T N

N

e R <=
£

Since there is a unary foot in the words given in (34a), (3%c),
(34e), (34i) and (3%j) that includes only a single mora, they suf-
fer from a violation of the MC, which is wiped out by Stress Dele-
tion as usual. It is crucial, particularly in (3%e), that it
applies immediately after all prosodic constituents are built in
accordance with (33a-d); otherwise, Resolution (33e) would first
apply to the word in {34e), resulting in a wrong stress pattern.
Resolution (33e) is applied to the words in (34g) and (34h), which
merges two degenerate feet into a fully-binary one.'® This rule
as well as the MC reflects the propensity to avoid unary feet in
Lenakel: the MC and Resolution rule out monomoraic and bimoraic
unary feet, respectively. It is to be noted that this rule scans
from left to right, which is paticularly crucial in (34h); if it
applied from right-to-left, the result would be * r8s-Edyaaw-yaav-
aan.

An account of these complicated stress patterns would be less
straightforward without the MC. For example, Halle and Vergnaud
(1987) assume that Lenakel has the following rules and parameter
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settings in the cyclic and the non-cyclic strata and that morphemes

such as Edyaw, yav, and gn are not only cyclic suffixes but also

assigned a line 1 asterisk lexically:

(35) Cyclic Stress Rules

a. Stress-bearing elements: rime head vowels

b. Stress Copy: Copy a line 1 asterisk assigned on pre-

ceding cycles.
c. Accent Rule: Assign a line 1 asterisk to lexically-

tense vowels.

d. Cyclic Deletion:

b . / hd _r]Wd

e. Line 0 parameter settings:

[+ HT, + BND, left, right-to-left]
f. Line 1 parameter settings: (+ HT, - BND, right]
g. Line Conflation: Conflate lines 1 and 2.

{36) Non-Cyclic Stress Rules

a. Accent Rule: Assign a line 1 asterisk to lexically-

tense vowels.

b. Line 0 parameter settings:

(+ HT, + BND, left, {

c. Non-cyclic Deletion:

right-to-left (nouns) }
left-to- ght (verbs)

/ i »

v
[- ténse]

It is true that these specifications indeed allow us to cbtain de-

sired results in the case of words
is rather costly in the sense that
particular rules and devices; that
rameter settings, it involves both
Stress Copy (35b), Line Conflation

in (30)-(32), but the account
it postulates so many language-
is, in addition to usual pa-
cyclic and noncyclic strata,
(35g), the Accent Rules (35c)

and (36a), Cyclic Deletion (35d), Non-cyclic Deletion (36c), and
the assumption that suffixes like Edyaw, an, and yaw are not only

cyclic but provided with a lexical

line 1 asterisk. Derivations,

thus, are not so straightforward as compared to our account. Con-

sider the derivation of the words in (34f-h}:
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37) a.
(31 rém-Edyéu (1st cycle):
L}
: {3535 - ' : 35e- )(; * (:3 {366) i'
rém-Edyaw —> r@m—E‘.dyaw 'L *rem-Edyaw — l):'.dyau
b.
rén-Edyiw-yav (2nd cycle):
. : - . . = .. » »
E. '%d * SEC - - * (35a. b) * *
rém-Edyaw-yav —> rém-Edyaw-yav = — rém-Edyaw-yav
l35d) : . (35 e—:)(. . .) i) {360b) {* %d .) ‘)
r@m-Edyau yav - rém- Edyau—yav " rém-kdyaw-yav'’
c.

rés—Edyaw-yav—én (3rd cycle):

+ & -

- ’) .. * e e 4 .
gﬁ * * SBC -
res— yaw-yav-an r@s-Edyaw-yav-an

(. . .

* = » -

»

L 3 -
-
r@s-Edyaw-yav—an

»
(35 bl il " & * (3as
> re@s-Edyaw-yav-an —
-
L J

-5}

-

el r@s—&dyau yav-;n’T

Specific conceptual problems are as follows. First, Cyclic Dele-
tion (35d) is simply an ad hoc rule and lacks an independent moti-
vation: there seems to be no language, as far as we know, where
stress is deleted only word-finally. Second, two assumptions
must be made about morphemes like Edyaw, yav, and an: they are
cyclic affixes, and appear in the lexical representation with a
line 1 asterisk. It seems to be better to reduce such idiosyn-
cratic markings to a more general property of Lenakel vowels.

Qur analysis, in contrast, has only to postulate the MC, Reso-
lution {(33e), the [Tterative/Non-Iterative] parameter, and mark-
ings of long vowels as well as usual parameter settings; particu-
larly, the MC is a well-grounded condition as demonstrated in the
previous sections, and Resolution (33e) is also found in Old Eng-
1ish as well as Lenakel (see note 16). Both reflect the tendency
in Lenakel to rule out monomoraic and bimoraic unary feet, respec-
tively, hence they seem to be natural and convincing. The [Iter-
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ative/Non-Tterative] parameter, which Hayes (1987) and Haraguchi
(1991a) assume, is worth adopting, because it makes it possible to
do away with the distinction between cyclic and non-cyclic stress
rules, and therefore, with Line Conflation (35g); furthermore, if
stress rules do not involve both cyclic and non-cyclic strata, the
Accent Rule is never split into the two strata, as in (35¢) and
(36a). Finally, marking certain morphemes (e.g. Edyaw, yav, and
an) and lexically-tense vowels as containing long vowels or two
moras carries a significant consequence; for example, it allows us
to obtain a general treatment of the two seemingly distinct proper-
ties concerning Lenakel's morphemes and vowels. More specifically,
the Accent Rule (35¢) or (36a) and the assumption that the mor-
phemes are cyclic ones assigned a line 1 asterisk lexically are re-
duced to a single treatment: lexically-tense vowels and such mor-
phemes contain a long vowel.

Haraguchi (1991a) basically adopts the parameter settings in
(35) and (36), but explains the deletion phenomena by postulating
provisions (38a) and (38b) on deletion in stead of Cyclic Deletion
(35d) and Non-cyclic Deletion (36c¢), respectively:!'?

(38) a. The left stress is stronger than the right one.
b. Stress on a full foot is stronger than stress on a
degenerate foot.

(38a) works well to derive the stress of words such as (37b), where
the right stress is deleted in the cyclic stratum. (38b) also re-
sults in desired forms in the case of (39a) and (39b); however, in
the case of even—-syllabled words with a final lexically-marked suf-
fix or lexically-tense vowel, it does not predict correct results
as (39c-f) show (The first form of each example is the stage at
which all the (applicable) rules in (35) and (36) have applied ex-
cept for (35d) and (36¢)):

(39) a.

kayﬁlauﬁlaw:
(e 0@ L, e REE

ka  yEla wElaw - ka yEla wElaw



94

b.

ténagamyasenéven:
Gl Hdds |, Ead o
téna gamya s@ néven - téna gamya s@ névén
© rdmasOw-yav: d. t@nagamw-am:
PO i 3 =
e R JONG!
e. ? f. AL
asis: n@ginilar:
e S
gl Reow!

Provision (38b), as it stands, does not predict the deletion of
the medial syllable in (39¢,d) and of the initial syllable in (39e,
f). It is evident that provision (38a) is useless to these exam-
ples, since it would make deletion apply to the right of the ad-
jacent stresses, not the left. Other candidates to account for
these cases are the following provisions Haraguchi (1991a) pro-
poses, which, together with those in (38), comprise the Strength
Hierarchy:

(40) a. N-ary stress is stronger than nt]-ary stresses,
where n > 0.
b. Among the np-ary subsidiary stresses, the one on the
initial syllable is stronger than other subsidiary

stresses.

If Lenakel selects the value (40a) in addition to (38a) and (38b),
deletion is predicted to apply to the cases in (39c-e}, since the
stress to be deleted is adjacent to main stress. However, it seems
to be very odd for a language to choose three values out of the
same parameter (i.e. (38a), (38b), and (40a)). Even worse, the
initial deletion in (39f) is still not accountable with any of the
provisions in (38) and (40).

To sum up, the MC, again, is indispensable to a natural ac-
count for Lenakel stress, with fewer theoretical products and yet
with well-motivated rules and assumptions.
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3.2, Diyart

The stress distribution of Diyari, a language of Southern Au-
stralia, is quite interesting in the sense that it adduces the
strongest evidence for the MC; more strictly, other possible alter-
natives do not seem to provide any plausible account for the odd
behavior of Diyari stress.

The stress location in this language can be stated simply as
follows: primary stress falls on the initial syllable, secondary
stress falling on odd-numbered syllables succeeding the primary

stress in simplex and complex even-syllabled words:

(41) a. k4na ‘man’

b. P , ,
wilapina old woman

C. 7 N
kana-wara ‘man' (pl.)

d' £ kY hY i ¥
wllapina-wara old woman' (pl.)

e.

kéna—uéra—ngﬁndu '‘man’' (pl.abl.)
f' Lo NN

tayi-yatimayi ‘to eat' (opt.)

Stressing gets somewhat complex when it comes to forms with an odd-
number of syllables; that is, word-final syllables can never be
stressed in either simplex or complex words, as illustrated below:

42) a.
(42) pﬁluru ‘mud’
b‘ £
pinadu ‘0ld man'
c. I .
kana-ni ‘man' (loc.)
d. ;
mada-la ‘hill' (charac.)
e.

kAna-wara-ngu ‘man' (pl.loc.)
nénda-tari-yi ‘to hit' (refl.pres.)

The above data might appear to show that it is sufficient to ac-
count for stress with left-dominant feet assigned from left to

right and with final extrametricality. This analysis at once turns
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out to be inadequate when exposed to the following examples:

(13) a.

pﬁluru—ni ‘mud' (loc.)
pinadu-wara old man' (pl.)

€. 7 .Y oy .
kana—ni-mata man' (loc.ident.)

d.
pada-la-ntu ‘hill' (charac.prop.)

pﬁluru—ni—méta ‘gud' (loc.ident.)

The examples are aberrant in the sense that not only final but me-
dial syllables are stressless or that secondary stress is falling
on even-numbered syllables. Comparing (42a-d) with (43a-d) indi-
cates that the stressless nature of the final syllable in the for-
mer words seems to be carried over to the medial syllable in

the latter. But this observation will prove to be an epiphemome-
non, which follows from a more characteristic property of Diyari
feet: the MC.

The parameter settings we propose for Diyari stress are given
in (44). One of the properties we can discern therein is that in
this language, a morpheme constitutes a distinct domain of foot
construction, as is the case with Gaalpu {see section 2.1.).

(44) a, Mora - - - - - -~ -~ ~ all vowels in the rime.
b. Foot (Type) - - - - - - )
(Directionality) - Left-to-Right
(Domain} - - - - - Morpheme
c. Phonological Word - - - (* . .)
F, Fz... F,

Applied to the words in (41)-(43), these parameters make prosodic
structure construction derive the following structures:
(45) a. e e s . b. =L .. . -
{'.)(*-)(' } [‘-) (. (¢ }
MM MM M M MM MM M M
[wila pina][wdra] {kAna] [wara] [ngindu]
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c. - . e e . d. .,
€M 54) (M g) (M ﬂ} EM F‘l)(H;
[thyi][yati mdyi) + [plilu ri]
e. . . f. - . . .
&M ﬂ) (H; {H ﬁ) (M ﬁ) (M}
+« [mAda]}[13) * [khna][wara] [ngu]
B 2 -y sy (& he (0 -0y (s
EM B) (M ﬂ) (M; EM H)(M) (M;
+ [nénda][taril[yi] « [phlu ri)[ni]
1. .y (b M J- . V() (8 (%
{M il) (M) (H] EM ﬁ)(M) (H) (M f}
= [mhda][13][ntu] * [phlu ril{ni])[mata]

Examples (45d-j) contain unwanted secondary stress, which is, inte-
restingly, dominated by a monomoraic degenerate foot. It thus fol-
lows that Diyari stress is the very case for the MC, Min (F) =

[M M]* and that erroneous unary feet are all erased by Stress De-
letion as usual. In this way, given the MC, we can obtain right
results without difficulty.

An alternative without the MC does not seem to give a princi-
pled account of such an odd behavior of the stress distribution.
One possible account suggests itself, such as the one advocated by
Kager (1989): stress constituency must be strictly binary (at
least at the foot level here) and degenerate feet are never con-
structed, which is dubbed the Strict Binary Hypothesis. If we
adopted this constraint in place of the MC, derivations would be
somewhat straightforward as shown below:

(46) a. vl b. : . s .
EM g} i EM W .‘43 iy
[pﬁlu ruj [kéna][wéra][ngu]

However, the following facts pose some problems with this kind
of approach to Diyari stress. First, consider the structures be-
low, where degenerate feet are not constructed in the medial posi-
tion of the string:
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(47) a. = - . b. =) . -
EM &3 MM iu ﬂ; M M
[mada][lal[ntu] [pﬁlu rul] [nil
Ce . . . . . d. = . . . . .
[M fq) MM (H 1'4} EM l'q) f (H ﬁ) (H B} M
[phlu ru}(ni]{mata) [yAkalka] [yirpa] [mali][na]

Although derived structures might appear to predict the stress lo-
cation correctly, all the third moras above (and the fourth mora
in (47c)) violate the Extraprosodicity Condition (or Hayes's (1981)
Peripherality Condition) because the moras immune from higher or-
ganization are not located at the edge of the string, and the
Strict Layer Hypothesis because the feet do not dominate all the
moras.'® This account, thus, predicts the stress patterns in (47)
to be ill-formed, but the fact is opposite to the prediction. Sec-
ond, according to Poser (1989), Diyari has the rule of stem vowel
allomorphy, which changes a final high vowel of trisyllabic nomi-
nal stems into [a] before all of the case suffixes and the stem-

forming suffix la :

(48) Stem Locative Ablative Ergative
puluru pulura-ni pulura—ndu pulura-li
matari matara-ni matara-ndu matara-li
pinadu pinada-ni pinada—ndu pinada-1i
ngapiri ngapira-ni ngapira-ndu ngapira-1i

Stems with an even number of moras, however, do not undergo stem
vowel allomorphy as illustrated below:

(49) Stem Locative Ablative Ergative
tari tari-ni tari-ndu tari-yali
kanku kanku-ni kanku-ndu kanku-yali

wadukati wadukati-ni wadukati-ndu wadukati—yali
wadangantyu wadangantyu-ni wadangantyu-ndu wadangantyu-yali

This allomorphy can be predicted by our proposed system presented
earlier, together with the formulation in {51):
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(50) a. 2oy ot b. MR
% ) (e (-; EM ﬂ)(ﬂ) (gg
[pulu ru][nil [mata ri][ni]
c. ., . d. * . .
fs 1y (gi EM DG (&3
[taril[ni] [wadu kati][ni}]
(51) (.)
Y - a/ _l_ Stem
[+ high]

That is, (51) predicts correctly that the change of vowel quality
takes place only when the stem-final high vowel is dominated by a
unary foot. In contrast, the analysis with the Strict Binary Hy-
pothesis does not predict the occurrence of vowel change since it

does not construct degenerate feet:

(52) a. E: .} . . b. E: .g .
MMM MMM
{pulu ru]{ni] {mata ri][ni]}
C. -, . d. ® o .
SR o
{tari][ni] [wadu kati][ni]

The change of vowel quality in (52a,b) might seem to be predicted
by saying that the vowels concerned are not dominated by any feet;
however, such a rule would be rather difficult to formulate, be-
cause it must be conditioned negatively. Or even if the vowels
concerned were lowered when preceded by a foot (and it is just in
this environment which the well-known high vowel deletion in Old
English is claimed to occur by Keyser and 0'Neil (1985)), such a
formulation would violate the Locality Condition, because the tar-
get vowel is neither adjacent to, nor dominated by, the triggering
foot (Tanaka (to appear)).2?® In light of these two problems, then,
we do not adopt an account with the Strict Binary Hypothesis in
place of the MC.

The stress system of Warlpiri, another Australian language,
is somewhat similar to that of Diyari, for the former language has
main stress on the initial mora and secondary stress on every other
mora following the main stress, as in (53a,b). Particularly, it
might appear to be the case that a morpheme constitutes a separate
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stress domain and that a unary feet is destressed by the require-
pent of the MC, as in (53c-e):

53) a.
(53) watiya ‘tree’
b' £ hY . .
manangkarra ‘spinifex plain'
c.
vhpa-rldngu-rlu ‘person for example’ (erg.)
d.
phnangkirra-rla ‘spinifex plain' (loc.)
e‘

yéparla—ngﬁrlu ‘father's mother' (elat.)

But the following words have unexpected stress, where the third
and stem-final syllable is stressed or a monosyllabic morpheme is
stressed. The data, then, reflect the fundamental difference be-
tween the two languages despite the apparent similarity:

B54) a.
(54) wAtiya-rla ‘tree' (loc.)

b. ’ - ‘ I '
watiya-rla-rlu ‘tree (loc.erg.)

c. ’. \ . .
wati—ngka-rlu man (loc.erg.)

We claim that unlike Diyari, Warlpiri does not have the MC,
but the following parameter settings are sufficient to capture the
stress patterns of the language:

(55) a, Mora----—--~-~-~°~ 77 all vowels in the rime
b. Extraprosodicity - - - - - ~ the final mora
ec. Foot - - - - - ----=--- -,
(M M)
d. Superfoot (Type) - - - - — ~ (; F)
(Directicnality) - Left-to-Right
(Pbomain) - - - - - Morpheme
e. Phonological Word - - - - .. .%
SF, SF, ... SF,

It is worth noting that Warlpiri is required to specify final ex-
traprosodicity and left-dominant superfeet. As shown below, the
algorithm provides the words in (53) and (54%) with expected stress,
although a lower grid is deleted by Clash Deletion when there oc-
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curs a stress clash {see section 4).

(56) a. t' i . b. {:} E:' i .
ni Wi nie oW @
[mAnangkarra] [yapal(rlangul[rlu]

C. t: . .} . d. [: .} {ai .
;ﬁ)(i <> M i W<
[uéti yé][rla] {uéti][ngkﬁ][rlu]

R I Rt
;ﬂ(‘} [M <> ;h)(ﬂ; il‘; <M>
[yAparla] [ngirlu] Y [yAparla][ngiriu]?!

. t: T B g
”'3 $; <> iﬁ)(ﬁ} Ei qi>

[wati ya][rlé][rlu] <Y [wAti yal(rld}[rlu]?:

Here, the secondary stress in (56a,c) has lower magnitude than the
one in all the other examples. This is because any morpheme must
have the head of a superfoot due to its own domain and individu-
ality. For example, vlangu in (56b) and ngka in (56d) are mor-
phemes with their own domain, but ngkar in (56a) and ya in (56¢)
do not form morphemes in and of themselves. Hence, the former
stress is provided with higher magnitude than the latter. The si-
tuation is parallel to the following contrast in English, where
the stress on the morpheme Town necessarily has higher magnitude
than the one onthe mere syllable sak:®?

- - -

{: :)(‘i

™ £y

[Léndon) [Town] (compound) vs. [HAckensdck] (simplex)}

Summarizing up to this point, we have seen that Warlpiri
stress appears to be similar to, but essentially different from,
Diyari stress in that the former language does not have the MC.

The stress distribution found in Diyari, in turn, would not be ana-
lyzable if we did not apeal to the minimality requirement. Diyari,
thus, is one of the languages that support Min (F) = [M M]F fair-
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ly strongly.

4. Consequences of the theory of Minimality

The evidence that we have thus far presented has been aiming
at demonstrating that the stress facts of all the languages but
Warlpiri require the MC, where any foot must contain at least two
moras and an illegitimate unit ceases to be a genuine foot due to
the effect of Stress Deletion. The resulting headless constituent
may be called a pseudofoot. Genuine feet (i.e. feet with the head)
are subject to the MC when specified, but pseudofeet are not, any
longer. We can point out a number of consequences of the MC in
prosodic theory, to which we now turn.

There has been a discussion in the literature of whether
metrical structures once constructed will be modified. The strong-
est position would possibly be that stress rules could never modify
existing metrical structures, but empirical evidence suggests that
there can be no hard and fast principle to that effect; for exam-
ple, stress movement and deletion in a clashing context. It is
precisely for this reason that Prince (1985) proposes the follow-

ing condition on metrical operations:

(58) Free Element Condition
Rules of primary metrical analysis apply only to Free
Elements - those that do not stand in the metrical
relationship being established; i.e. they are “feature-
filling" only.

The invoked condition ensures that feature-filling or “structure-
building" rules affect only a syllable that does not belong to a
foot. Since rules of moving or deleting a clash are “feature-
changing" or “structure-changing™ in secondary metrical analysis,
they are immune to the Free Element Condition, One might ask,
then, whether it is because Stress Deletion seems to be a struc-
ture—changing rule of secondary metrical analysis that the applica-
tion of Stress Deletion required by the MC is immune to the Free
Element Condition. Our answer to this question is in the affirma-
tive. In our perspective, rules of primary metrical analysis be-
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long to a cyclic block, and rules of secondary metrical analysis
to either a cyclic or a non-cyclic block. Although Stress Dele-
tion applies in a cyclic fashion, it should be of secondary metri-
cal analysis and hence be free from the Free Element Condition,
because it is structure-changing. What we have just stated can
be schematically shown as below:

(59)
PMA SMA
(Structure-Building) (Structure-Changing)
Cyclic Cyclic Non-Cyclic
Rule
PSC sSD CM
CD
Condition FEC MC

PMA = Pr1mar¥ Metrlcal Analysis; SMA = Secondary Metrical Anal-
{Sls, rosodic Structure Constructlon, SD = Stress Dele-
ion; CM = Clash Movement, CD = Clash Deletion; FEC = Free Ele-
ment Condltlon, and MC = Mlnlmallty Condition
The MC gives rise to another significant consequence in ac-
counting for phenomena of movement and deletion in a clashing con-
text, which we call here Clash Deletion and Clash Movement, respec-
tively. In particular, the directionality parameter of Clash De-
letion and Clash Movement can be abandoned, given the MC. In Hal-
le and Vergnaud's (1987) framework, for example, there are six pos-
sible sorts of Clash Deletions, which should be specified for the

direction of deletion across languages:

{60) a. * * .. .
. w » * * (e.g. Winnebago, Lenakel)
b. * - . -
. = - * * (g,g, Warao, Lenakel)
c. . * =
- - - .
LR - ®= * (o.g, Seneca, Creek)
d. . * *
L * . »
LI —-» * * (e.g. English, Polish)
e. * . ..
» - - .
. = _, # ® (o.g. English, Garawa, etc.)
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f.

* %

. -
LA - ® = (ynattested)

As for (60a), it should be reduced to (60e) in the case of Winne-
bago as demonstrated by Tanaka (1991a,b), and the MC is replaced
for it in the case of Lenakel as shown in section 3.1.; the MC
also proves to substitute for (60b), as argued in section 2.2. and
3.1.; and Tanaka (1991b) adduces full evidence against (60c) and
for the existence of the MC in Seneca, which is also the case with
Creek as discussed in section 2.2. Tt thus follows from this that
Clash Deletion is limited to cases (60d) and (60e), which are not
parametrized any more but are generalized into the following gene-
ral principle (cf. Tanaka (1992b)):

(61) Higher Grid Preservation {HGE)
A grid on a higher column (i.e. of more magnitude)
should be preserved at the stage of derivation of non-

eyclic rules of secondary metrical analysis.

Thus, recall that in Warlpiri, the lower grid is deleted uniquely
by Clash Deletion as seen in section 3.2. The HGP, furthermore,
allows us to abandon the directionality parameter of Clash Move-
pent. German, for instance, would have two distinct rules which
remove one of the adjacent stresses leftward or rightward in the
framework of Halle and Vergnaud (1987):

(62) a. . b. "

*) - )%/ __ " (= >=(/ *
(63) a. . . " . = .

& @i : ¢

B o 0
e
A~
L L.
[N

ge ¢ o
—

P
LR
At

t+ ¢
halbtdte Minn - halbtdte Minn — halbtote Mann
b. * . .. = . . = ..
{: Doy t: DGy ; -
- »
*H‘) (**) ’}(‘) f' *) *3(') {' *)
ﬂrgréssvater - ﬂrg%ossvater - ﬁrgrossvéter

But with the HGP, which direction a language chooses is not a lan-
guage-specific property but is fairly clear from the magnitude of
the adjacent grids. Therefore, the MC makes it possible not only
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to abandon undesired parameters of Clash Deletion and Clash Move-
ent but also to establish a significant principle: the HGP.

A third consequence is that there arises an ambiguity, or a
case where an analysis either with the MC or with Extraproscdicity
is possible. Specifically, this is the case with such languages
as Warao, Pintupi, and Bani-hassan Arabic. Warao stress, for exam-
ple, can be analyzed with right extraprosodicity and right-deminant
feet assigned from right to left as well as a right-dominant pho-
nological word, instead of the account with the MC seen in section
2.2.:2%3

(64) a. . . . b. . . . .
E)( H)(HH)(M Miﬁ) EM )G M)(H H)(M Miﬂ)
nd hord aha kutl i eha hord aha kuti i

Second, in Pintupi, the first syllable bears primary stress and
alternating following syllables receive secondary stress except
for the final syllable. Left-dominant feet and a left-dominant
phonological word are necessary for this pattern, but to account
for the lack of stress on the final syllable, either the MC or
right extraprosodicity can be possible:

(65) MC:
a. * e s b. .. P -, . aL e
L J - » -* L J L J L
iM n)(M M} EH ﬁ) (M &)(H; iM ﬁ) (H g)(ﬂ3
mila wana « plilingkdlatji - plilingkalatju
(66) Extraprosodicity:
a. - b. ).
*
EH H)(MiM> i ) (H H}<H>
mhla wana pullngkalatju

Finally, Bani-hassan Arabic has primary stress on the rightmost
non-final odd-numbered syllable and secondary stress on alternat-
ing syllables preceding primary stress. The basic parameter set-
tings for this language seem to be the same as Pinatupi, except
for a right-headed phonological word. Again, the lack of primary
stress in the final position can be analyzed in either way:
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(67) MC:
a. . e, b. . . ..
» -» » » »
oo J tz 0] (= 00
baara kitna » biara kit — baara kat

(68) Extraprosodicity:
S OO S AL+

M M M <M M M <M

baara kitna bAara kat
In each of the three languages, we are not capable of determining
which option should be made only in light of the stress data above.
If these languages have no monomoraic word, the analysis with MC
is chosen. We suggest, however, that a more unmarked option is
the analysis with extraprosodicity because the MC is generally
Min (F) = [6]F, as noted in section 1, and not Min (F) = [M M]F,
This is also true for the mirror image of each of the patterns Jjust
seen above. For example, in the mirror image of Warao, main stress
falls on the second syllable, secondary stress falling on even-

numbered syllables after main stress:

(69) The mirror image of Warao

a. MC:
L g » »
T oy T omy(o Ey(= ‘oYt owy (o
{H M)(h M} E& M)(H H)(H} EM M)(& M)(ﬂ}
4 b - z AA /4 A
00 00O 00 00 00— OO0 OO0 O
b. Extraprosodicity:
» *
-t ) 3} ACIRTLIN
MMM M <M>M M° M M
Fad A F4 hY
oo0o0 @ o000 OO

And in the mirror image of Pintupi, the final syllable always bears
main stress, and every alternating syllable receives secondary
stress preceding main stress:

(70) The mirror image of Pintupi

ié ;“;'4 ;3 E;)(é ;)(g4 ;3 %é)éi ;)éi ;;3
o] 6 o] 6 + 6 o 8 00 - 00 6 o] 5
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b. Extraprosodicity:
Efq )(ﬁ
o}

<M>
] 0O

Os X W
O T 4 s

As for the mirror image of Bani-hassan Arabic, primary stress is
located on the leftmost non-initial cdd-numbered syllable counting
from the end of the word and secondary stress on every other syl-
lable after primary stress:

(71) The mirror image of Bani-hassan Arabic
a. MC:

—~——
.
R

o X
Oy T 28
=
O X e
e ' T}
(] jc < I}
le) ZQ-
O Tk %

L
L)
O e
Qs X a-

o
A
o X
N
A
O X %
—t—r Q4

oy T 2
o XX
Qs X ¥

As in Warao, Pintupi, and Bani-hassan Arabic, the unmarked option
is extraprosodicity. These mirror images, however, are not at-
tested insofar as we know. This may be related to the fact that in
such patterns, the initial position never receives stress.

The final remark we should make upon the MC is about the ques-
tion of whether a monomoraic word is not stressed in languages with
the MC. That is, Min (F) = [M M]F might predict stress of a mono-
moraic word to be deleted by Stress Deletion, as below:

CNC I
£z N

In all languages we examined so far, where we propose that the MC
is at work (Cayuvava, Gaalpu, Mantjiltjara, Walmatjari, Creek,
Lenakel, and Diyari), monomoraic words are not given in the litera-
ture. However, in any language, there seems to be no word that

has no stress; hence it is natural to consider that even monomora-
ic words have stress of their own and that Stress Deletion does

not apply to such words. With regard to this problem, we suggest
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that the general Min (PWd) = [F]P¥¢ takes precedence over the idio-
syncratic Min (F) = [M M]¥, since the former is derived from Min
(C.) = [C, 1]°" (see section 1.)}. If Stress Deletion were ap-
plied in (72), the foot would cease to be a genuine foot but a
pseudofoot and Min (PWd) = [F]*"¢ would be violated. That is why
monomoraic words have stress even in languages with Min (F) =

[M M]F. We note in passing that in the Osaka dialect of Japa-
nese, monomoraic words undergo vowel lengthening to amend the vio-
lation of Min (F) = [M M]Ff:

(13) a.  ,

hi - hla ‘tooth' f - 1i ‘stomach'

k6 - kée ‘hair’ sé —» sée ‘height'
SRS 8 ST

G4 M f fM

ha — * ha > *ha - haa

In (73b), Stress Deletion might apply due to the fact that the

foot does not contain two moras, but is prohibited by the general
Min (PWd) = [F1°¥¢; hence, the word undergoes lengthening to
satisfy both Min (F) = [M M]¥ and Min (Pwd) = [F]*"¢. We leave
open the question, for the moment, of whether this is true for mono-
moraic words of other languages with Min (F) = [M M]f, because of
the lack of the relevant data at hand. The possible options seem
to be three—fold: monomoraic words do not exist, or undergo vowel
lengthening, or are retained as they are due to Min (PWwd) = [F]P¥e,
Cases in which Stress Deletion applies (i.e. Min (F) = [M M]F takes
precedence over Min (PWd) = [F]17¥¢) are quite rare.?4

5. Summary

We have shown full arguments in favor of the MC by examining
the stress facts of Cayuvava, Gaalpu, Mantjiltjara, Walmatjari,
Creek, Lenakel, Diyari, and the Osaka dialect of Japanese. Chugach
Alutiig is also claimed as having Min (F) = [M M]f (Tanaka (1990)),
and Seneca and Khalkha Mongolian as having Min (F) = [6..]F (Tana-
ka (1991b)). Since in general, Min (C,) = (C,..1]¢* (i.e. Min (F)

= [6}F), the two requirements exhibit somewhat idiosyncratic as—
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pects of the MC, but it has been shown that the stress location of
the above languages is better accounted for by the two-mora require-
ments, although it is somewhat unclear whether monomoraic words

do not exist, or undergo vowel lengthening, or are licenced as

they have stress of their own.

We have also demonstrated that there are some languages in
which the MC might appear to be at work but actually it is not
(e.g. Warlpiri) and that in cases where an analysis either with the
MC or with extraprosodicity is possible, the latter option is more
unmarked (e.g. Warao, Pintupi, and Bani-hassan Arabic). And we
have given sample languages where a (super}foot constitutes a sepa-
rate domain: Gaalpu, Diyari, Warlpiri as well as Japanese (Tanaka
(1992a)) and 0ld English (Tanaka (to appear)).

Finally, we have argued that the MC with the concomitant ap-
plication of Stress Deletion does not cause a violation of the
Free Element Condition because the condition and the rule belong
to the block of secondary metrical analysis. Moreover, the MC
makes possible a significant generalization to the effect that in
a clashing context, the higher column of grids (i.e. main stress)
is never deleted but the lower (i.e. secondary stress) is, Taking
into consideration all parameters, rules, and principles, our pro-
posed posodic theory can be schematically shown as below:

(78)
PMA SMA
(Structure-Building) (Structure-Changing)
PC (M, F, SF, etc.)
Parameter Exp
(MinC}
Cyclic Cyclic Non-Cyclic
Rule PSC SD CM
Exp Rfg CD
Dfg LT
FEC MinC HGP
Condition MaxC?*® SLH EP
EC?>3 EC25
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PC = Prosodic Cateﬁory' Exp = Extraprosodigity; Rfg = Refooting;
Dfg = Defooting; LI = Lapse Insertion; Max( = ﬂax;mal;ty Congdi-
tion; EC = Extraprosodicity Condition; MinC = Minimality Condi-
tion: SLH = Strict Layer Hypothesis; and EP = Eurhythmy Principle

In this framework, all the rule applications of both primary and
secondary metrical analyses, are governed by the corresponding con-
ditions: Which rule applies and in what context depend solely on
the requirements of the conditions in each block.

NOTES

« T am indebted to the following people for their invaluable
comments and discussion on the present article: Shosuke Haraguchi,
Yukio Hirose, Masao Okazaki, Yukiko Kazumi, Toru Nakashima, Junko
Matsui, and Hideki Zanma. I accept sole responsibility for any in-
adequacy or misconception.

I As for prosodic constituents below feet, the direction of
the head is universal; namely, the heads of mora and syllable are
always the ones on the vowel nucleus.

? The minimality requirement is initiated by McCarthy and
Prince (1986), but the original one is quite distinet in effect
from ours: our expected effects of the condition, though having
some idiosyncracies, are the ones just sketched above, whereas for
McCarthy and Prince, it generally obtains that Min (F) = [6..1"
and Min (§) = [6.1° (here and below, §,, represents a heavy syl-
lable and §, a light syllable). In other words, a foot contains
at least one heavy syllable and a syllable contains at least a
light (or core) syllable (McCarthy and Prince (1986: 8)). But
these requirements do not capture all the stress phenomena exam-—
ined below, and McCarthy and Prince do not say that Stress Dele-
tion applies in violation of the condition.

i For details, see Tanaka (1990, 1991a, 1991b). Stress Dele-
tion is different from Clash Deletion, since the latter applies to
rule out a stress clash (or adjacent stresses) while the former
can apply in a non-clashing context. For arguments in favor of
rule applications in violation of the Strict Layer Hypothesis and/
or the Extraprosodicity Condition, see the studies just cited

above.
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¢ Words with less than three moras may have initial stress
but weak (Key (1961)). So such words are not given here.

5 Hereafter, a bilabial voiced fricative is depicted as B,

¢ We follow Halle and Vergnaud (1987) in assuming that Cayu-
vava has amphibrachic feet, while Haraguchi (1991a) adopts dactyl-
ic feet for this language. For space limitations, we do not dis-
cuss the problem of whether ternary feet should be head-terminal
(dactyls) or non-head-terminal (amphibrachs). As argued below,
if both dactyls and amphibrachs are entried into the foot inven-
tory (the former feet for Gaalpu, and the latter for Cayuvava and
Chugach Alutiiq), ternary-footed languages can be analyzed as hav-
ing the MC uniformly. Our position, then, is that both Kinds of
feet are postulated for the moment.

' In what follows, R and N represent an apico—alveclar and an
apico-domal nasal, respectively.

¢ T stands for an apico—-domal stop here.

9 In unmarked cases, the domain of foot construction is a
word, which is specified by default, but there are some languages
where that domain is a morpheme. This is true for Diyari (section
3.2.), Warlpiri (section 3.2.), Japanese (Tanaka (1992a)), and 0ld
English (Tanaka (to appear)). Here and below, morpheme boundaries
are represented as J and /.

10 Of course, what has just been stated is at the stage be-
fore the application of deletion or movement of a stress clash.

11 Tn Creek, the highest column of grids (i.e. the position
marked as , ) is the position of tonal accent and not of main
stress. In other words, it is phonetically interpreted as the po-
sition associated with a high tone, as is the case with Japanese
(Baraguchi (1991a), Tanaka (1992a)}.

12 Hereafter, @ stands for a schwa, and capital letters such
as E, Ui, and 0 represent lax vowels.

13 This assumption is strongly motivated by the fact that
in Lenakel, all the vowels but the lexically-specified ones are
lax and short in the underlying representation (although some vow-
els are made tense by rule in certain environments noted above).
Hence, assuming the specified vowels as long not only reflects the
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tendency to attract stress to such vowels but also the distinction
between such vowels and all other short and lax vowels.

i1 We assume, following Hayes (1987), that the unmarked value
is Iterative, which makes foot formation across-the-board and is
specified by default, and that the Non-Tterative value limits foot
formation to assign only a single constituent. This parameter cor-
responds to Haraguchi's (1991a) [& Exhaustive], but is claimed
by Halle and Vergnaud (1987) to be abandoned. One of the arguments
for this parameter is that we can do away with the split into the
cyclic and the noncyclic stress rules, and Line Conflation in Hal-
le and Vergnaud's framework. Our assumption is that all structure-
building stress rules are cyclic (see section U).

15 There is a stress clash in (34j), but secondary stress is
not deleted by Clash Deletion, because it dominates a long vowel
(or a vowel with two mora). The situation is just the same as that
of English:

e fd )
bi P b P
vi tali ty ci ti tion

This fact, thus, also motivates the assumption that lexically—tense
vowels are long in the underlying representation.

15 01d English also has the exact rule, (33e), hence it has
an independent motivation. See Tanaka (to appear) for details.

17 The SEC (Stress Erasure Convention) erases information
about stress generated on the previous cycle when cyclic affixes
are attached. For discussion, see Halle and Vergnaud (1987).

18 This is called the Strength Hierarchy, which is comprised
of four provisions (38a,b) and (40a,b). They are assumed to be
parametrized across languages.

s The Extraprosodicity Condition states that a prosodic cate-
gory free from the higher organization should be located at the
edge of the phonological string (cf. Hayes's (1981) Peripherality
Condition), and the Strict Layer Hypothesis states that a prosodic
category should dominate all and only constituents of the category
immediately below it.
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20 Tanaka (to appear) claims that the locality involved in
general rule application should be two-fold: adjacency (horizon-
tal locality) and dominance (vertical locality). Hence, the Local-
ity Condition required should be as in n):

ii) Locality Condition
A rule can apply only if (D the target is adjacent to the
trigger in the same tier or (@ the target is dominated by
the trigger.

In this respect, Archangeli and Pulleyblank's (1987) Locality Con-
dition is insufficient, since it does not take dominance into con-
sideration. The notion of dominance is crucial in the case of seg-
mental rules triggered by metrical feet., Taking the environment
of allomorphy to be just after a foot induces a violation of either
version of the condition, because the target (i.e. the stem-final
vowel) is not adjacent to the trigger (i.e. the foot) in the same
tier (and not dominated by it). This situation stands in clear
contrast with the formulation in (51), where the target is domi-
nated by the trigger.

21 The fact that a morpheme forms a domain for superfoot for-
mation implies that it also forms a domain for foot formation.
For example, if foot formation applied across the morpheme bounda-
ries, a violation of the Strict Layer Hypothesis would occur:

= e
*L)(* .) .
MM M M <>
. [yéparla][ngﬁrlu]
It follows then that when a morpheme constitutes a domain for a
category, it is true for all the categories below it.

22 Here, we omit detailed representations and parameter set-
tings for English. What is to be noted is that there is an essen-—
tial difference in the organization of categories between Warlpiri
and English, as schematized below:

oy g ® En g M

-» - - -

[whti] [ngkad] [rlu) vs. [Léndon] [Tdwn]
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In Warlpiri the top and the second-top levels are phonological word
and superfoot, while in English they are phonological phrase and
phonological word. This difference comes from the fact that in
the former language the morphemes given above constitute a domain
for superfoot formation, while in the latter they constitute a do—
main for phonological word formation. To put it shortly, Warlpiri
morphemes are bound forms and cannot be treated as phonological
words whereas English morphemes given above are free forms and can
be treated as such.

23 In fact, Halle and Vergnaud (1987) suggest an analysis of
Warao stress with right extrametricality and right-headed feet,
unlike Hayes's (1981) with deletion.

14 The only case is reported in Tanaka (1991b); in Seneca,
Min (F) = [6..]" takes precedence over Min (Pwd) = [F]*¥¢ and
Stress Deletion applies. In other words, words consisting exclu-
sively of light syllables have no noticeable stress in this lan-
guage, as Stowell (1979) observes. According to Key (1961), words
with less than three moras have weaker stress than those with
three or more moras. This can be related to the incompleteness of
degenerate feet, either binary or unary. In fact, a monomoraic
word, if it exists, may have no noticeable stress, as in Seneca.
If so, Cayuvava may be the case in which Stress Deletion applies.

5 The Maximality Condition states that a prosodic constitu-
ent should be formed maximally over the string in accordance with
the specified values for constituents (cf. Halle and Vergnaud
(1987)). The Extraprosodicity Condition is at work in both prima-
ry and secondary metrical analyses: when the specified category
is made extraprosodic by Extraprosodicity, the category is invisi-
ble to Prosodic Structure Construction (derivational extraprosodic-
ity); after Prosodic Structure Construction, there can arise a
case where a certain category is immune from the higher organiza-
tion (representational extraprosodicity). In both cases, the
category concerned is located at the edge of the phonological
string. The former extraprosodicity 1s seen in primary metrical
analysis, and the latter in secondary metrical analysis.
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