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In this paper I present a range of evidence to support the claim that a prosodic constituent —
such as a syllable or foot — can serve as the licenser of marked phonological or morphological
structure (cf. Zoll 1996, Beckman 1998).  In particular, such a constituent can be strong, and
therefore a valid licenser, by virtue of either its inherent prominence, such as stress, or its
positional prominence, such as peripheral position.  The case I focus on here is the licensing of
marked structures by a foot which is prominent due to its location in word-initial position, inde-
pendent of whether it correlates with phonetic stress.

In the main body of the paper I show that a variety of non-metrical processes in Kashaya are
sensitive to the location of the first foot of the word.  That is, the foot structure which determines
stress and iambic lengthening — and which is dependent on whether or not initial-syllable
extrametricality is present — is also crucial for the proper analysis of phenomena which have no
inherent relation to feet.  The initial foot licenses three different marked structures.  These are the
outcome of vowels in hiatus, the choice of suffixal allomorphs, and the distribution of the glottal
segments called laryngeal increments.  Since the first foot does not always bear stress, the
licenser cannot be reduced to the category “stressed foot”.  Adopting the framework of Zoll
(1996), I propose an analysis within Optimality Theory which generalizes alignment theory to
the notion of “coincidence” of some element with another — in this case, the first foot of the
word.  The function Edgemost(P, Q), which here picks out the leftmost foot (P) of the word (Q),
crucially defines the prosodic category which licenses the marked structure.

I begin in §1 by discussing three cases from the literature where certain featural constrasts
are restricted to prominent, especially initial, positions. In §2 I present data from Nootka which
shows that the initial (but perhaps only) foot in the word determines the distribution of long
vowels and also restricts the realization of glottal stop.  Starting in §3 I turn to Kashaya, first
sketching the pattern of both stress and foot-based vowel lengthening, and initial-syllable extra-
metricality which displaces the initial foot.  I then turn to the non-metrical phenomena in
Kashaya that depend on the location of that foot.  In §4 I show that whether elision of two
adjacent vowels yields a short or long vowel is determined by whether the resulting syllable is
located in the first foot of the word.  In §5 I demonstrate that the allomorphy of the Durative
suffix also depends on whether the suffix overlaps with the initial foot.  In §6 I show that laryn-
geal increments, quite common in the language, are constrained to appear immediately before the
initial foot, with various consequences. A brief summary and conclusion is provided in §7. *

                                                
* Versions of this work were presented at the University of Delaware Linguistics Colloquium, April 25, 1997;

and at the Summer Meeting of the Society for the Study of the Indigenous Languages of the Americas, Cornell
University, July 5-6, 1997.  For comments and suggestions I would like to thank Eric Bakovic �, Bill Idsardi, Colin
Philips, and Cheryl Zoll.  Thanks also to Don Ringe for help with the Greek examples.

The following abbreviations are used to indicate the sources of data: C (Chapallaz 1979), D (Oswalt 1990), H
(Haviland 1979), J (Jacobsen 1997), Sm (Smyth 1920), St (Stonham 1990), Sw (Swadesh 1937), SS (Sapir &
Swadesh 1955), T (Oswalt 1964), W (Wilson 1986).  In the Kashaya sections, unlabeled numbers indicate Oswalt
(1961) and unreferenced examples are from the author’s fieldnotes.  The symbol <c> represents [ � �] for Kashaya,
otherwise [ts].
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1.  Licensing in prominent positions

Before the demonstration of special status for the initial foot of the word, it is useful to consider
a few examples in other languages which demonstrate that prominent positions in general, and
initial positions in particular, are often the locus of contrasts not found elsewhere. Three cases,
together with brief analyses, are discussed here: mid vowels and the stressed syllable in Italian
(§1.1); word-initial aspirated vowels in Ancient Greek (§1.2); and vowel length in the first foot
in Guugu Yimidhirr (§1.3).

1.1.  The stressed syllable in Italian

It is well known that stressed syllables often license contrasts that are not permitted elsewhere.
For example, Standard Italian distinguishes the pairs of mid vowels / ���/ and /���/ in stressed
syllables (Chapallaz 1979: 49, 55).  Transcriptions reflect lengthening of stressed vowels in open
syllables.

(1)a.collega�	�

��
��‘connects’ C 52
collega�	�

��
��‘colleague’ C 52

b.venti�������‘twenty’ C 52
venti�������‘winds’ C 52

(2)a.scopo��������‘I sweep’ C 57
scopo���� �����‘aim’ C 57

b.torta�������‘cake’ C 57
torta��� �����‘twisted’ C 57

In unstressed syllables, however, the lax vowels / ���/ are not permitted, as the following alter-
nations in root vowels illustrate.

(3)a.terra�������‘earth’ C 51
terrestre�����������‘earthly’ C 51

b.vecchio���		���‘old’
vecchietto���		������‘ageing, elderly’ C 221

(4)a.nove��� �����‘nine’ C 222
novanta���������‘ninety’

b.comodo�	� �������‘convenient, comfortable’
comodissimo�	�����������‘very comfortable’ C 223

The distributional restriction on these vowels, which can be treated in terms of the feature
[ATR], suggests that [–ATR] is restricted to stressed positions. 1

Several approaches are available for the expression of this type of position-dependent
contrast, such as Steriade (1995b), Zoll (1996), and Beckman (1998).  For reasons discussed in
the analysis of Kashaya in §5, I adopt the framework of Zoll (1996), and assume familiarity with
the conventions of Optimality Theory (Prince and Smolensky 1993).  To formalize positional
licensing, Zoll proposes the constraint type C OINCIDE(x,y), which requires that the two consti-
tuents x and y stand in a relationship of temporal coincidence.  This relationship exists in three
situations, illustrated in (5).

                                                
1 I assume a higher-ranked constraint requiring that low vowels be [–ATR], so that the distribution of /a/ is not

restricted.
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(5)a.y = xthe two constituents are coextensive

b.yy dominates x

x    z

c.xx dominates y

y

The constraint itself takes the following general form, where x is some type of marked structure
and y is a strong position which serves to license that marked structure.

(6)COINCIDE(marked structure, strong constituent)

(i)∀x(x is marked → ∃y(y = strong constituent ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

In other words, for each token of the identified marked structure, there must be a particular
strong constituent with which it coincides, else a constraint violation is assessed against the can-
didate.

In Italian, the strong position which licenses lax mid vowels is the stressed syllable, indi-
cating a COINCIDE constraint such as the following.

(7)COINCIDE([–ATR], stressed syllable)

(i)∀x(x is [–ATR] → ∃y(y = stressed syllable ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

This constraint naturally must dominate I DENT(ATR), which prevents gratuitous changes in this
feature from input to output.

(8) ����!�����   (3a)COINCIDE(ATR)IDENT(ATR)

a.���������*!
b.  ☞���������*
c.���������**!

The same point could be made for other featural representations of the lax mid vowels.  The
subtype of coincidence instantiated in (7) is domination by the strong constituent, i.e. ( 5b).  See
§5.3 for further discussion of these facts.

Before moving to the discussion of initial positions, it should be noted that COINCIDE can
also be used when encoding more traditional licensing requirements that refer to segment-
internal properties (cf. (5a)).  For instance, many languages permit distinctive rounding only on
Dorsal consonants (cf. Ladefoged & Maddieson 1996: 356).  In Zuni, with representative stops
/��	/, this means only the velar / 	"/ (Newman 1965: 13); in a typical Northwest Coast language,
with stops /��	# /, this means both velar and uvular / 	", #"/ (Thompson and Kinkade 1990: 43).
For both types of languages, the feature [round] can be restricted to temporally coincide with
Dorsal, which prevents it from occurring on other consonants, i.e. labials and coronals.

1.2.  Aspirated vowels in Ancient Greek

Ancient Greek permits aspirated vowels only word-initially, unlike aspirated stops which are
licensed throughout the word (Steriade 1982: 154, 1995a: 159; Smyth 1920: 10, 31).  As a result,
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when two elements are in close juncture, e.g. prefixation, cliticization, or compounding, the
initial vowel ceases to be initial and the aspiration must find a new licenser, i.e. a stop, even if
this involves skipping over a sonorant.

(9)a.���!$��% &→��$��% &‘I oversee’
b.	���!$���'→	��$���'‘seat’
c.�(��!$��) &�→�(�$' ��) &�‘self-willed’ Sm 31
d.��$*������→�$��������‘the cloak’ Sm 31
e.���!$����→�$�%���‘watchman’ Sm 31
f.�����$�����→���$������‘driving four horses’ Sm 31

Particularly striking is a historical change whereby *s which became [h] in an onset moved to a
word-initial vowel, where it could be licensed (Lejeune 1972: 95, Steriade 1982: 162).

(10)a.+�,�% &→�($% &→$�(% &‘I burn’
b.+������→�$����→$�����‘holy’
c.+) &����→) &$���→$) &���‘I sit’
d.+�����→��$��→$����‘fitting’
e.+�!������→�$�����→$������‘I crept’

This change is easily understood if a noninitial vowel cannot license aspiration: the feature must
move to the initial position, where it can be realized.  Other cases in the literature where more
contrasts are licensed in word-initial position than elsewhere in the word include consonant
features in !Xóõ (Traill 1985) and Kukuya (Paulian 1975: 85, Hyman 1987), and vowel features
in Shona (Beckman 1995).

While one might at first be inclined to analyze this pattern, and others like it, as an alignment
(McCarthy & Prince 1993) of the aspiration feature with the left edge of the word, Zoll (1996:
141) notes that “licensing always constitutes an all-or-nothing proposition whereby marked
structures are licit in licensed positions but ill-formed everywhere else.”  For example, in Greek,
when the preceding consonant is not a possible licenser of aspiration, the feature is deleted: it
simply cannot be licensed on a noninitial vowel. 2

(11)a.�	�!$���'→�	����'‘hall with seats’ Sm 10
b.��
(!$���% &�→��
(���% &�‘very learned’ Sm 10

This situation stands in stark contrast to standard uses of alignment, where minimal violation by
displacement of some element is quite common.  A well-known example is the Ethiopian
Semitic language Chaha, where the suffixal feature of labialization occurs as close as possible to
the right edge of the stem, but when necessary will be misaligned in order to surface at all
(McCarthy 1983, 1986).  This arises when the rightmost consonant(s) is a coronal, which does
not license labialization in Chaha.

(12)a.�-�-
!"→�-�-
"‘he hit him’
b.�-	-.!"→�-	-."‘he found him’
c./-�-0!"→/-�-0"‘he knocked him down’
d.�-	-�!"→�-	"-�‘he bit him’
e./-1-�!"→/"-1-�‘he killed him’

Such gradient preference for a certain position is appropriately formalized by means of a
gradiently violable constraint, whether ALIGN (McCarthy & Prince 1993) or NO-INTERVENING

                                                
2  Since the aspiration is occasionally retained in inscriptions and can often occur in Latin transcriptions, it is

possible that there was variation in the actual pronunciation (Allen 1968: 55).  As Allen points out, this variation
may correlate with the extent to which two elements in a compound were considered a single word — that is,
whether or not the aspirated vowel was initial in its domain.
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(Zoll 1996: 112).  Categorical positional licensing as in Greek cannot be analyzed by means of
alignment, however: it requires a constraint which is either satisfied or not, such as COINCIDE
(6).

In Italian, it is the inherent prominence of a stressed syllable that licenses marked features
such as [-ATR].  In Greek, on the other hand, it is the positional prominence of the initial seg-
ment which makes aspirated vowels possible; the pitch accent system of the language is defined
from the right edge of the word, and is no help here.  To encode positional licensing in a
framework that makes the right predictions, Zoll uses C OINCIDE together with the function
Edgemost(P,Q), which identifies the left- or rightmost constituent P located in constituent Q.

(13)Leftmost(P, Q) = the leftmost P in Q
Rightmost(P, Q) = the rightmost P in Q

This function is crucial to capturing the special behavior of a peripheral constituent, and will be
used — in various ways — for each phenomenon discussed in this paper.  In Greek, the locus of
vowel aspiration is the leftmost segment in the word.

(14)Leftmost(Segment, Word)

What we now need is a way to require that every aspirated vowel be located in this position,
which is precisely what COINCIDE can do.  Specifically, in Greek, an aspirated vowel must
coincide with the initial segment of the word.

(15)COINCIDE(aspirated vowel, Leftmost(Segment, Word))
‘an aspirated vowel occurs as the initial segment of the word’

(i)∀x(x = aspirated vowel → ∃y(y = Leftmost(Segment, Word) ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

Naturally, this COINCIDE($V) must dominate whatever constraint would otherwise ensure preser-
vation of the aspiration feature.  For simplicity I call this MAX(h), though the fact that the feature
can move from one segment to another actually raises more complex issues regarding the proper
formulation of faithfulness constraints (cf. McCarthy & Prince 1995, Lamontagne & Rice 1995,
Zoll 1996, and others).

(16) ��
(!$���% &�   (11b)COINCIDE($V)MAX(h)

a.��
($���% &�*!
b.  ☞��
(���% &�*

In examples such as (9) and (10) where the feature moves to a new segment, I assume that IDENT
is ranked below MAX(h), or whatever constraint prefers preservation of the underlying feature
regardless of its surface location.

1.3.  Long vowels in Guugu Yimidhirr

The Italian data show licensing of marked features in an inherently prominent position, the
stressed syllable.  The Greek data illustrate licensing at the beginning of the word.  The next
example shows that it is not only the beginning but also the entire range of a peripheral
constituent which can behave in a special way.  In Guugu Yimidhirr, a Pama-Nyungan language
of Australia, long vowels are restricted to the first two syllables of the word (Haviland 1979,
Kager 1995).  Following Zoll (1996: 149), this domain can be treated as a foot which includes
the first two syllables, regardless of weight (though see below). An active consequence of this
restriction is that “lengthening suffixes”, which induce a long vowel in the syllable preceding the
suffix (17), fail to have this effect when that syllable is beyond first foot of the word (18).
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(17)a.����!2(→3�����42(‘food-PURP’ H 53
b.2�

�
!2(→32�

��
42(‘smoke-PURP’ H 130
c.
(�
(!2(→3
(�
(�42(‘language-PURP’ H 119
d.�5����
!
�
→3�5�����
4
�
‘wife-ADES’ H 54

(18)a..�� 6�.��!2(→3.�� 6�4.��2(‘bone-PURP’ H 53
b.� 6�7���
�!
�
→3� 6�7�4��
�
�
‘thunder-ADES’ H 111
c..�� 6�!
(7!
�
→3.�� 6�4
(7
�
‘child-PL-ADES’ H 54
d.
�

�!��7!
�
→3
�

�4��7
�
‘spear-COM-ADES’ H 59

For Kager, the lengthening suffixes have an underlying floating mora, which links to lengthen a
preceding vowel when no other aspect of the grammar — such as the restriction of long vowels
to the first two syllables — prevents it.

(19)Realization of a floating mora

a.In the first foot  µ  µ    µ µ→  µ  µ µ µ

889888:8 ;<=>?=>@ + <A;<=>?=>@<A

b.Outside the first foot  µ µ  µ   µ µ→  µ µ  µ  µ

88888888 ;B=CD@B=E + <A;B=CD@B=E<A

Since the suffix itself is always outside the first foot, there is no option of linking the floating
mora rightward.

To identify the domain in which long vowels are permitted, we can pick out the leftmost foot
in the word.

(20)Leftmost(Foot, Word)

As above in (15), the licensing constraint requires that a long vowel coincide with this position. 3

(21)COINCIDE(long vowel, Leftmost(Foot, Word))
‘a long vowel belongs to the first foot’

(i)∀x(x is a long vowel → ∃y(y = Leftmost(Foot, Word) ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

This constraint, which can be referred to as C OINCIDE(V:), must dominate MAX(µ), which
prefers the realization of every underlying mora.

(22) 2�

�
!µ2( COINCIDE(V:)MAX(µ)

a.  ☞32�

��
42(

b.32�

�
42(*!
c.32�

�
42(�*!

                                                
3 Zoll (1996: 149) actually refers to a “heavy syllable” rather than a “long vowel”, but since coda consonants do

not bear weight in Guugu Yimidhirr, the two notions are equivalent.  Use of “long vowel” here connects the Guugu
Yimidhirr pattern to those described below for Nootka (§2) and Kashaya (§4).



7

(23) .���.��!µ2( COINCIDE(V:)MAX(µ)

a.  ☞3.���4.���2(*!
b.3.���4.��2(*

Essentially the same analysis is well motivated for vowel-length variation that arises from
different sources in Nootka (§2) and Kashaya (§4), though in these languages COINCIDE(V:) is
lower ranked and long vowels do sometimes occur outside the first foot.

The quantity insensitivity of the feet shown in ( 17) characterizes a syllabic trochee.  In
Guugu Yimidhirr, however, if both the first two syllables are heavy, they are both stressed, as in

FGHIJKL ‘water’.  The constituent which includes both these syllables cannot be a normal stress
foot (which has a single head that bears stress, and is otherwise quantity-sensitive in Guugu
Yimidhirr).  Though I have followed Zoll in labeling this as a foot, Kager actually identifies it as
a recursive prosodic word, the head of the overall prosodic word. I assume here that the constitu-
ent is a “parsing” foot rather than a stress foot; see, for example, McCarthy & Prince (1986),
Hammond (1989), and Crowhurst (1991).  However, since there are differing views about the
identity of the constituent in which these long vowels are permitted, I devote the following
section to discussion of Nootka, a language where the relevant constituent is clearly a foot rather
than a prosodic word.

2.  Nootka

Nootka, a Wakashan language of British Columbia, presents a restriction on vowel length which
is remarkably similar to what that described for Guugu Yimidhirr in the previous section.  The
data thus add support not only for the proposed COINCIDE, in particular COINCIDE(V:) but also
for the Leftmost(Foot, Word) function.  However, since it is possible to claim that only one foot
is present in the representation of Nootka words (see §2.5), the facts presented in this section
might also be taken as support only for licensing by the foot, rather than the (coincidentally)
initial foot.  As such these data serve as prologue to the Kashaya facts, which unambiguously
refer to the initial foot of the word.

Sources of Nootka data and analysis include Sapir (1924), Swadesh (1937), and Sapir &
Swadesh (1939, 1955).   I follow Sapir & Swadesh (1955: 4), as well as Jacobsen (1979) and
Stonham (1990), in transcribing the earlier symbols < ���> as [(��] respectively.  The notations
[’] and [‘] indicate “hardening” and “softening” suffixes; see §2.4 for discussion.  For conve-
nience, reduplication is notated simply by MNO, which may or may not include vowel length; see
Sapir & Swadesh (1939: 239) for a summary of reduplicative patterns.

2.1.  Variable length

In Nootka, as well as the related Nootkan languages Nitinat and Makah (cf. Wilson 1986,
Jacobsen 1997), vowels described as having “variable length” surface as long when they occur in
one of the first two syllables of the word; otherwise they surface as short.  As observed by
Wilson (1986: 290) and Stonham (1990: 141), these two syllables can be identified with a foot.

In citing examples, I follow Jacobsen (1979: 145f) for Mak ah and Buckley (1997) for
Kashaya (see §4) and represent the variable length in underlying forms with a raised period [ P],
and persistent underlying length as [:].  Here surface length is uniformly marked with [:].

(24)a.Q�PR S!��P→3Q��R S���4‘is large’ Sw 78, SS 236
b.R�T!��P→3R�T���4‘is there’ Sw 84
c.R�T!U�V!��P→3R�TQ�V4��‘is there then’ Sw 84
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d.#(�Q��!��P→3#(�Q��4��‘is a man’ Sw 78, SS 235
e.���(�	!��P→3���(�	4��‘is working’ Sw 78

(25)a.��#�P�→3��#���4‘twenty’ SS 237
b.MNO!��#�P�→3����4#��‘twenty (distrib)’ SS 237

(26)a.Q�PR S!�(P�→3Q��R S�(��4‘whale’ (=‘big thing’) St 128
b.MNO!Q�PR S→3Q�Q��R S4‘big here and there’ St 139
c.MNO!MNO!Q�PR S!���T→3Q�Q�4Q�R S���T‘big-shouldered (DISTRIB)’ St 128

(27)a.W�X"!�(P→3W�X�(�4‘speared’ Sw 90
b.Q����X!�(P→3Q����X4�(‘prepared’ Sw 90

(28)a.Q(!��P	"→3Q(���	4‘possessing it’ SS 237
b.,��!��P	"→3,�����	4‘having someone say’ Sw 93
c.����!��P	"→3�������	4‘possessing a kettle’ Sw 92
d.#�R S!��P	"→3#�R S���	4‘having someone dead’ Sw 93
e.Q���!��P	"→3Q���4��	‘having many things’ Sw 93
f.Y����!��P	"→3Y����4��	‘having a canoe’ SS 237
g.1�Z�!��P	"→31�Z�4��	‘have a child’ SS 14
h.[(�!R S�PT!U��!��P	"→3V(�R S��4\����	‘having s.o. go to buy herring’ Sw 90

cf.Q�V!R S��!R S�PT!U��!��P	"→3Q�VR S��4R S�\����	‘having s.o. go to buy two sackfuls’ Sw 86

The last two examples in (28) also afford a comparison between two surface realizations of the
suffix -] ^K_`  ‘buy’, which like the other suffixes retains its length only within the first foot.

This variable length is distinct from persistent length; the latter vowels surface as long
regardless of the syllable in which they occur.  Contrast in particular the variable length of / �P/ in
(29) with the persistent length of / (�/ in (30).

(29)a.Q��!#�P→3Q��#��4‘on top’ Sw 91
b.R���!#�P→3R���4#�‘on top’ Sw 91

(30)a.Q��!#(�!Q�P→3Q��#(�4Q�‘come around a rocky point of land’ Sw 91
b.R���!#(�!Q�P→3R���4#(�Q�‘on a rocky point of land’ Sw 91

(31)a.�(Y!���→3�(Y���4‘obtain five’ S #165
b.R��!���!V�→3R�����4V�‘again obtained’ S #162
c.Q�V�!	"�PT!���→3Q�V�4	"�T���‘obtained eight’ S #173

To complete the picture, note that a simple short vowel remains short even when it occurs within
the first foot, so there is no plausible rule lengthening a short vowel in that phonological
context.4

                                                
4 Short vowels do lengthen as the result of morphological processes triggered by specific suffixes (with or

without reduplication): abcd ‘herring’, abecdfgeh  ‘getter of herring’ (Sapir & Swadesh 1939: 239).  Similarly, a per-
sistent long vowel is shortened in particular morphological contexts: ijec kcjelad ‘bad-tempered, brave’, ijc kcjladml ‘very bad-tempered’.  In choosing the examples in this paper I have avoided such contexts in order to focus on the
purely phonological length alternations that depend on the first foot.  Interestingly, however, morpho logical
lengthening and shortening are restricted to the first two syllables, i.e. the first foot, suggesting a further role for this
constituent.  One iterative pattern results in long vowels in both the first two syllables with other vowels shortened:

imamhnmopqrstuvwimeamehnmodfghdc kgeopxq�yzqsquuq{y|qrstu}~�rz~���~ur�uq{�~��v�utq|r�~�����~x�qr�~��y�y�sw x�uutr�~��q~{�uyxq~����q{��r�s�{y�q{u�y|utqruq{~ur�q��||r�}�|��r��y�����������
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(32)a.#"�!\�	→3#"�\�	4‘way of doing so’ Sw 90
b.��� �!\�	→3��� �\�	4‘instrument for evil’ Sw 90
c.Q��!��!\�	→3Q����4\�	‘back piece’ Sw 90
d.T��!����!��T!\�	→3T����4��T\�	‘screen’ Sw 90

(33)a.V(T!�R S�→3V(T�R S�4‘married to a good-looking person’ Sw 90
b.#(�T!�R S�→3#(�T�R S�4‘married to a slave’ Sw 90
c.R�Q�!�R S�→3R�Q��4R S�‘remarried’ Sw 93
d.R S�	(�!�R S�→3R S�	(�4�R S�‘married to a princess’ Sw 90
e.W�� ��P!Q��R S!�R S�→3W�� ���4Q��R S�R S�‘married to a Tsishaath man’ Sw 90
f.R���!�R S�!�V→3R����4R S��V‘get married’ Sw 90

In sum, we need a three-way distinction among vowels that are short /V/, long /V �/, and variable
/VP/.

The following examples from closely related Makah (Jabobsen 1997) illustrate that the same
distinction between short, long [:], and variable [ P] vowels exists, as well as the restriction that
variable length surfaces only in the first foot of the word.  In (34) we see examples of
reduplication where underlying variable length, if present, surfaces only within the first foot.

(34)a.MNO!Q���!.�T→3Q�Q�4��.�T‘many arms, i.e. kelp or spider crab’ J 3
b.MNO!T���P�!.�T→3T�T�4���.�T‘wing arms, i.e. angel’ J 3
c.MNO!R�PW�!.�T→3R��R��4W�.�T‘long arms’ J 3

In (35) we see that underlying stable length surfaces intact outside the first foot; variable length
in these words behaves as in (34).

(35)a.MNO!��P!Y��Q��→3������4Y��Q��‘in pain’ J 4
b.MNO!,����!Y��Q��→3,�,�4���Y��Q��‘bad sickness, gonorrhea’ J 4
c.MNO![(��PT!Y��Q��→3[([(4��TY��Q��‘fever’ J 4

I propose to treat variable-length vowels in Nootka and Makah as a short vowel with a
floating mora (cf. Buckley 1997).  The three-way distinction is thus represented as follows.

(36)a.Shortb.Variablec.Long

  µ   µ µ  µ µ
    
  V   V   V

The variable-length vowels (36b) are underlyingly of the same configuration that arises in Guugu
Yimidhirr upon the addition of a lengthening suffix, illustrated in (19a): a linked mora followed
by a floating mora.  In Nootka, as in Guugu Yimidhirr, the floating mora must link to the pre-
ceding mora or be deleted.  Once again no special constraint is necessary to achieve this effect,
since whenever the left vowel is unavailable for lengthening — i.e. when it is outside the first
foot — then the right vowel will also be unavailable, since it too will be outside the first foot. 5

2.2.  Formal analysis

The fate of a variable-length vowel depends on whether the floating mora is able to link to the
vowel.  As the examples above show, a long-vowel output is permitted only in the first two
                                                

5 The only outcome that must be prevented is the linking of the floating mora to the right vowel even when the
left vowel is available.  In Kashaya the parallel choice is determined by foot alignment (see Buckley 1997); in
Nootka I assume that some constraint on syllable alignment (cf. Mester and Padgett 1994) favors a long vowel
further left in the word.
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syllables.  I am not aware of any evidence for more than one foot in Nootka words, located at the
left edge.  If footing is iterative by default, then we need to refer to the first foot of the word, as
in (21).  But it is also possible that the constraint in Nootka has a simpler form, as in ( 37) below
which refers only to the foot regardless of location.

(37)COINCIDE(long vowel, Foot)
‘a long vowel belongs to a foot’

(i)∀x(x is a long vowel → ∃y(y = Foot ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

It is not crucial to the rest of the analysis of Nootka whether or not the function Leftmost is
included in the formalization of COINCIDE(V:).  I simply refer to the constraint by the same name
but will not claim that Nootka gives clear evidence for licensing by the first foot.  It does,
however, clearly support reference to the foot as a licenser of marked structure, a possibility
which is absent from the typology of Beckman (1998) and therefore an important empirical
result in itself.  See also the discussion of Nootka stress in §2.5.

In Guugu Yimidhirr, COINCIDE(V:) is unviolated: no long vowels occur beyond the first two
syllables.  In Nootka, of course, the restriction is more limited: long vowels are freely permitted
later in the word if they are underlying (as in ( 30) and (31)).  Only derived long vowels are
restricted to the first foot.  To make sense of this pattern, we have to think about the way in
which these long vowels are derived.  To begin with, the constraints that are most centrally
involved in alternations in vowel length are listed below (cf. McCarthy & Prince 1995).

(38)DEP(µ)Do not insert a mora.
MAX(µ)Do not delete a mora.
STAYSHORTDo not add a mora to a segment.
STAYLONGDo not remove a mora from a segment.

The two constraints STAYSHORT and STAYLONG are the result of splitting the constraint that
McCarthy (1996: 31) calls WT-IDENT, which penalizes any change in length. 6  McCarthy notes
that such a split is probably necessary, and I argue below that this is explicitly required.  In
addition to the constraints in ( 38), of course, we have COINCIDE(V:), whether or not it refers to
the foot as initial.

Consider the following inputs and outputs, and the way in which they violate the various con-
straints just mentioned.

InputOutputViolations

(39)a.Underlyingµ   µµ   µpotentially COINCIDE(V:)
Length Surfaces

aa

b.Underlyingµ   µµMAX(µ); STAYLONG
Length Lost

aa

c.Floating Moraµµµ   µSTAYSHORT;
Surfacespotentially COINCIDE(V:)

aa

                                                
6 Other names for the unitary constraint are TRANSFER (Urbanczyk 1995: 512), I DENT(µ) (Zoll 1996: 144),

and Q-IDENT (Buckley 1997).  Under this more subtle view, the arguments in Buckley (1997) for the Kashaya
ranking Q-IDENT{2}  »  ASYM  »  Q-IDENT{1} actually apply to STAYSHORT{2,1}.
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d.Floating MoraµµµMAX(µ)
Lost

aa

While both an intact underlying long vowel ( 39a) and a derived long vowel (39c) entail a long
vowel on the surface, only the derived long vowel is restricted to the first foot of the word; an
underlying long vowel is free to surface later in the word.  Here, of course, is where
COINCIDE(V:) plays a central role.

To achieve the correct result, the analysis must prohibit the loss of underlying length ( 39b)
while permitting (outside the first foot) the loss of a floating mora.  In both cases, an underlying
mora is lost; but the two changes differ in the relationship between the segment and the moras.
When a long vowel is shortened, the segment loses an association to a mora; but when an under-
lying short vowel fails to lengthen, no such loss occurs.  Thus it is the constraint STAYLONG,
referring specifically to the associations between moras and segments, which captures the dif fer-
ence.

The following tableaux illustrate the necessary ranking.  STAYLONG must dominate
COINCIDE(V:) so that a long vowel outside the first foot remains intact; this ensures that main-
tenance of underlying length is not sensitive to foot structure.

(40) R���!#(�!Q�P �����STAYLONGCOINCIDE(V:)MAX(µ)

a.3R���4#(�Q��**!
b.  ☞3R���4#(�Q�**
c.3R���4#(Q�*!**

If STAYLONG were lower-ranked, we would expect (40c) to win in deference to COINCIDE(V:).
However, since the fate of a floating mora is sensitive to the leftmost foot, the constraint which is
responsible for the preservation of that mora (i.e. M AX(µ)) must be ranked below COINCIDE(V:),
to prevent (40a) from winning.

Further, since (within the first foot) preservation of the mora entails lengthening of an under-
lyingly short vowel, MAX(µ) must be above STAYSHORT.

(41) R�T!��P (24b)COINCIDE(V:)MAX(µ)STAYSHORT

a.  ☞3R�T���4*
b.3R�T��4*!

The overall ranking, then, is as follows.

(42)STAYLONG  »  COINCIDE(V:)  »  MAX(µ)  »  STAYSHORT

Notice in particular that STAYLONG and STAYSHORT are separated by two other constraints.
Naturally, this ranking cannot hold unless they are distinct constraints, rather than the unitary
WT-IDENT.  The separation of the constraints is necessary to distinguish the failure to become
long, but not simply to remain long, outside the first foot.

�R�����
�������(����R��a true long vowel (underlyingly linked to two moras) will retain its
length anywhere in the word, due to STAYLONG » COINCIDE(V:).  But since a variable-length
vowel involves a floating mora, STAYLONG is irrelevant and COINCIDE(V:) » MAX(µ) prevents
the realization of that mora outside the first foot.
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2.3.  Vowel coalescence

When two short vowels come together we find behavior identical to that of a variable-length
vowel.  Specifically, within the first foot the two short vowels coalesce to form a single long
vowel.7  Outside the first foot, however, the result is a short vowel, just as a variable-length
vowel surfaces as short in that context.  (The marks [‘],  [’] can be ignored here, but see §2.4.)

(43)a.R���!��T→3R����T4‘in the house’ Sw 91
b.��!� ��!��T→3��� ���T4‘in the house’ Sw 92
c.T��!����!��T→3T����4��T‘spread out in the way in the house’ Sw 90

(44)a.R S�!����Q�V→3R S�����4Q�V‘come completely into the house’ Sw 91
b.��!�TW�!U��→3���TW���4‘house against wall on the ground’ St 143
c.R���!U��→3R�����4‘on the ground’ Sw 91
d.Y�!Q��(!U��→3Y�Q�4���‘to cut off’ Sw 95

(45)a.MNO!��!U���R S→3�����4��R S‘ready to potlatch’ St 143
b.MNO!Q(!U���R S→3Q(Q(�4��R S‘whaling’ SS 237, Sw 87
c.MNO!MNO!Q(!U���R S→3Q(Q(4Q(��R S‘whaling here and there’ SS 237

(46)a.1�Z�!�	!Q�→31�Z��	4Q�‘the child of (him)’ SS 15
b.Q(�Q��#�(!�	!Q�→3Q(�Q��#4��	Q�‘the mother of’ SS 35
c.Q(�Q��#�(!�	!��!Q�→3Q(�Q��#4��	��Q�‘the former mother of him’ SS 37

Thus when the second of two adjacent vowel autosegments is unable to surface, its mora behaves
identically to an underlyingly floating mora. 8

The following diagrams illustrate the similarity between short vowels in hiatus and t he
underlying variable-length vowels shown in (39c-d).  Each short vowel provides a mora, both of
which associate to the surface vowel when creation of a new long vowel is permitted, i.e. in the
first foot (47a).  But since COINCIDE(V:) prevents new long vowels outside the licensing domain
of the first foot, in later syllables only one mora surfaces ( 47b).

InputOutputViolations

(47)a.Coalescenceµµµ    µSTAYSHORT;
to Longpotentially COINCIDE(V:)

aba

b.CoalescenceµµµMAX(µ)
to Short

aba

As the violations shown in ( 47) indicate, coalescence is really no different from variable length:
the second mora, which is unable to remain linked to its underlying features due to the effect of
coalescence, can link to the preceding vowel only when it occurs in the first foot. 9

                                                
7 According to Sapir & Swadesh (1939: 237), the stem vowel surfaces in preference to a suffixal vowel.  Other-

wise the quality of the vowel which surfaces depends on the features present in the two underlying vowels: [u] sur-
faces if either input vowel is /u/; [a] if both vowels are /a/; otherwise [i].

8 Wilson (1986: 285) formulates this process such that the two vowels which coalesce must be in the first two
syllables before contraction, i.e. a resulting long vowel occurs only in the first syllable.  He gives only one pair of
forms to illustrate, with no source cited: ibdmlc�ge  → ibelc�ge ‘within it’ versus ibdibdmlc�ge → ibiblc�ge ‘within it
here and there’, where the latter has a short vowel in the second syllable.  The data in ( 43) to (46) show a different
pattern where it is clearly either of the first two syllables after contraction; Sapir & Swadesh (1939: 237) confirm
this generalization.
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(48) 1�Z�!�	!Q� (46a)COINCIDE(V:)MAX(µ)STAYSHORT

a.  ☞31�Z��	4Q�*
b.31�Z�	4Q�*!

(49) Q(�Q��#�(!�	!Q� (46b)COINCIDE(V:)MAX(µ)STAYSHORT

a.3Q(�Q��#4�(�	Q�*!*
b.  ☞3Q(�Q��#4�(	Q�*

The same situation holds even when one of the input vowels is variable-length: the output
vowel is long in the first foot, and short elsewhere.

(50)a.,�!�P�→3,���4‘not quite on a surface’ Sw 91
b.��!�P�!\�	"→3����\�	4‘kettle’ Sw 92
c.Q(!	"�!�P�!R S!\�	"→3Q(	"���R S4\�	‘instrument for being on it meanwhile’ Sw 83
d.MNO!#"���P!���#R S→3#"�#"�4����#R S‘singing thus many songs’ St 143

This result follows from the fact that Nootka, like most languages, does not permit vowels to
associate to more than two moras.  The third mora has no hope of surfacing, and whether the
second mora surfaces depends entirely on whether the vowel is located in the first foot: outside
that foot the vowel cannot link to a new mora, and all but the original mora must be deleted.

(51)Coalescence with variable length

a.In the first foot µ µ  +  µ→ µ µ
         
 V       V V

b.Outside the first foot µ µ  +  µ→ µ
         
 V       V V

This point can be reinforced by the following examples.  Variable length occurring initially in a
suffix surfaces as long (in the first foot) whether or not a vowel precedes, since there are always
at least two moras present, and the addition of a third is irrelevant ( 52).  With a suffix-initial
short vowel, however, the presence of a stem-final vowel is essential to providing another mora
for a long vowel; after a consonant, it surfaces as short (53).

(52)a.Q(��!�P�W�→3Q(�����4W�‘on the roof’ Sw 91
b.R���!�P�W�→3R�����4W�‘on the roof’ Sw 91

(53)a.Q(��!U��→3Q(��Q��4‘on the ground’ Sw 91
b.R���!U��→3R�����4‘on the ground’ Sw 91

These facts require no addition to the analysis other than the already necessary restriction against
tri-moraic syllables.

2.4.  Glottal stop

A rather different example of the special status of the (first) foot in Nootka is found in the
treatment of the sequence [ �Q�].  As we will see, a glottal stop between vowels is disfavored
when it occurs outside the first foot of the word.   First, it is necessary to identify some properties
                                                                                                                                                            

9 Loss of the second vowel is forced by the ranking O NSET, DEP » MAX; cf. Lamontagne & Rosenthall (1996).
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of the “hardening” and “softening” suffixes, which affect an immediately preceding consonant in
particular ways (see Sapir 1924: 82, Sapir & Swadesh 1939: 238).  For example, a hardening
suffix, marked with [’], changes a preceding stop or affricate to an ejective, and a preceding
fricative to a glottalized glide.

(54)a.���!U��→��W��‘standing on the ground’ Sw 94
b.#�R S!��V!U��→#�R S��[��‘about to die’ Sw 85
c.R��!\�	"!U�#V!Z(	→R��\�/"�#VZ(	‘holding an axe in the hand’ Sw 94
d.V(�!U�P�!�R S→V(\����R S‘I am eating herring’ Sw 85
e.��#�P�!#��T!U�#V→��#���#��\�#V‘twenty round objects inside’ Sw 87
f.[��� �!U�P�→[��\���‘consuming soup’ Sw 92

A softening suffix, marked with [‘], has no effect on a preceding stop, but changes a fricative to a
plain glide.

(55)a.���T!���!��!�R S→���������R S‘I was there on the beach’ Sw 85
b.#(Q��!��T!�R S→#(Q���T�R S‘I am a person in the house’ Sw 85
c.��V!��T→��V�T‘imprisoned’ Sw 96

The hardening suffixes are best thought of as having a floating glottalization feature [gl] (cf.
Lombardi 1991, Zoll 1996).  The softening suffixes are less clear, but perhaps have a combina-
tion of [gl] and [voice].

I do not pursue a full formal analysis of these effects here, but important motivation for
including [gl] as part of the representation of these suffixes is that when the preceding stem ends
in a vowel, a glottal stop sometimes appears at the beginning of the suffix.  Since hardening and
softening suffixes are always vowel-initial, the glottal stop appears in the context [ �Q�].  The
generalization is that if the glottal stop can occur within the first foot, it does so.  But if the
glottal stop would surface later in the word, the glottalization feature is deleted and the vowels
coalesce.  Surface length obeys the principles described in the preceding section.

(56)a.V�!U��→3V�Q��4‘sticking up on the ground’ St 144
b.� ���!U��!��→3� ���Q�4���‘thing for pulling on the ground’ St 144
c.��!U��→3��Q��4‘residing on the ground; tribe’ Sw 96
d.MNO!�!��!U��→3��������4‘tribes’ SS 237
e.R� �!U��→3R� ���4‘go in order to eat’ St 144
f.��!�TW�!U��→3���TW���4‘house against wall on the ground’ St 143
g.Q(!,�PR S��!U��→3Q(,��R S4���‘he is in the lead on the ground’ St 144

(57)a.��!��T→3��Q�T4‘sick’ Sw 96
b.[��!��T→3[��Q�T4‘holding a feast’ Sw 96
c.� ���!��T→3� ���Q�T4‘pulled up in the house’ Sw 94
d.R���!��T→3R����T4‘in the house’ Sw 91
e.T��!����!��T→3T����4��T‘spread out in the way in the house’ Sw 90

In particular, candidates such as ¡¢]£¤K¥¦£`  and ¡¢]K§K¥¦K¨ are rejected because the glottal stop
lies outside the first foot, in obedience to ONSET.

Whatever the ultimate motivation for this pattern — it may be related to the possibility of
perceiving the sequence [ �Q� ] as [��] with incidental creakiness — the following constraint
formalizes this generalization. 10

                                                
10 Stonham (1990: 138) proposes that the first foot of the word permits these special structures because it allows

a more complex syllable structure, one which contains a special moraic position in the rime.  In the N' style of Levin
(1985), the relevant structure is [[[CV] N __]N' C]N".  This rime position can be filled by a glide, a glottal stop, or a
nasal consonant; other consonants branch directly off the syllable.  I have not followed this analysis for several
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(58)COINCIDE(intervocalic glottal stop, Foot)
‘an intervocalic glottal stop occurs in a f oot’

(i)∀x(x is an intervocalic glottal stop → ∃y(y=Foot ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

As with (37), it is unnecessary to include Leftmost in the formulation if we assume just one foot
is present.  This constraint, which I abbreviate C OINCIDE(VQV), is by no means undominated,
since underlying glottal stops are not restricted to the first foot: they surface intact wherever they
happen to occur. 11

(59)a.1�Z�!Q�→31�Z�4Q�‘the child’ Sw 84
b.Q�PR S!#(�Q�!��R S→3Q��R S#(�4Q���R S‘I am big coming around the point’ Sw 85
c.	����#!,��Q��→3	����#4,��Q��‘to run out of the house’ Sw 95
d.	"��T��Q�!� ���#!��T→3	"��T��4Q�� ���#��T‘Kwahlmia’s band’ Sw 87

Recall my proposal that the hardening and softening suffixes are represented with the floating
feature  [gl].  The glottal stops in (59), on the other hand, are full segments with an underlying
root node.  It is faithfulness to the segment (as opposed to the feature) which is responsible for
this difference.  Following the framework of Zoll (1996: 170), the essential ranking is MAX(SEG)
» COINCIDE » MAX(SUBSEG).  In other words, preservation of a segment such as / Q/ outranks the
distributional restriction COINCIDE(�Q�), which in turn dominates faithfulness to a (floating)
subsegment, i.e. MAX([gl]).

(60) 1�Z�!Q� (59a)MAX-CCOINCIDE(VQV)MAX([gl])

a.  ☞31�Z�4Q�*
b.31�Z��4*!

                                                                                                                                                            
reasons.  First, Stonham assumes abstract glides are responsible for variable vowel length; that is, the contrast in
(36) is treated as V ≠ VG ≠ VV.  While this approach is made possible by the apparent fact that there are no surface
glides in Nootka codas, the use of a floating mora is a more direct representation which does not require abstract
segments nor a special syllable structure.  Second, Stonham requires the assumption that an intervocalic glottal stop
syllabifies in the coda rather than in the onset of the following syllable, contrary to the universal pref erence for
onsets.  Finally, it is not clear to me that this approach makes the right predictions about nasals.  Stonham argues
based on reduplication and phonotactic patterns that nasal codas occupy this special position, but nasal codas are
attested outside the first foot (e.g. ibe©ibeªgf�« ¬ª­ig®, p.140), where the special syllable position should not be
available.

11 There are additional complications which interact with the foot generalization.  First, Nootka has two classes
of suffixes, which Sapir & Swadesh (1939: 236) term “formative” and “incremental”.  The incremental suffixes,
much smaller in number, are less closely bound to the stem than the formative suffixes, and in at least some respects
seem to pattern as clitics to the basic prosodic word.  For example, before a formative suffix, labialization is pre-
served (lm« ¬dm¯ndmc ‘dead on the ground’); but before an incremental suffix it is lost ( lm« ¬dm¯dma ‘dead now’), as
happens word-finally (cf. (28); see also Swadesh 1937: 80).  Most germane to the present discussion is that the hard-
ening feature of an incremental suffix can surface as an intervocalic glottal stop outside the first foot ( °gd©cªgedima ‘now cut through’).  This is probably attributable in some way the the special prosodic structure of these suffixes —
for example, they may form separate syllables and retain the glottal stop which serves as an onset — so I restrict my
attention in this section to the formative suffixes only.  (Some formative suffixes also appear to have special junc-
tural properties; these, too, are excluded.)  A second complication is that some morphemes have a “movable” final
consonant which disappears before a hardening or softening suffix, to be replaced by an (intervocalic) glottal stop
(fm�dc kgdima ‘now fly away’ versus fm�dc kga ‘fly away’).  I assume that this is an opacity effect, and that the glottal
stop is not intervocalic at the appropriate level of representation (i.e., where the movable consonant is present).
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Crucially, MAX(SEG) — more specifically, MAX-C referring to any consonant — is simply
irrelevant to the fate of an underlyingly floating feature, in which case COINCIDE asserts itself. 12

(61) ��!U�� (56c)MAX-CCOINCIDE(VQV)MAX([gl])

a.  ☞3��Q��4 b.3����4*!

(62) MNO!�!��!U�� (56d)MAX-CCOINCIDE(VQV)MAX([gl])

a.3������4Q��*!
b.  ☞3��������4*

The constraint type MAX(SUBSEG) refers to floating features and nodes: it says that a floating
feature such as [gl] is preserved in the output (whether floating there or not).  It must be distin-
guished from IDENT(Feature), which regulates the faithfulness of features between correspon dent
segments (McCarthy and Prince 1995).  In particular, IDENT([gl]) ensures that if an underlying
segment bears [gl] then the corresponding segment in the output must also bear that feature.
IDENT([gl]), together with MAX-C, dominates COINCIDE(�Q�) to preserve the under lying glottal
stop intact even when it occurs outside the first foot.

2.5.  Stress

Nootka stress is normally initial (63) but is attracted to a heavy syllable, i.e. one containing a
long vowel or a nasal coda (64); cf. Wilson (1986: 288), Stonham (1990: 144).

(63)a.��#"�
Q�‘now he sat down’ W 289
b.Q��/�‘the fire’ W 289
c.� ��������‘Son of Bear’ St 134
d.Q±����Y�‘now trained at ...’ W 289
e.�±����,�Q��‘they are going to play the hoop game, it is said’ St 134
f.Z������V,�Q��‘they looked at her, it is said’ St 134

(64)a.1����Q�/�‘his door’ W 289
b.R S�� �����#��	Q�‘her brothers’ St 134
c.R�,����V,�Q��‘after eating, it is said’ St 134

However, it is only weight in the second syllable which attracts the stress. 13  If, for example, the
only long vowel in the word is outside the first two syllables, stress remains initial.

(65)a.31±1(R4��#W(�Q�‘having a head at each end’ W 289
b.3#"���4W��	‘wolf’ W 289
c.3� ��Q��4���.proper name W 289

                                                
12 For simplicity, MAX is restricted here to the segment / ²/, and is not violated by vowel coalescence.  In fact,

MAX (or better, MAX-C) can refer to any consonant.  It needs to be distinguished from MAX-V, which is dominated
by ONSET and DEP-C in order to achieve the effect of coalescence (cf. Archangeli 1997: 11).  Since DEP-C is
violated when the floating [gl] surfaces as a full consonant, it has to be ranked below M AX([gl]); therefore MAX-V
must be ranked even lower, and cannot be identical to MAX-C, which dominates MAX([gl]) by transitivity.  In sum:
MAX-C » MAX([gl]) » DEP-C » MAX-V.

13 Stonham (1990: 144) suggests that there are exceptions to this generalization, but does not go into detail or
provide relevant data.
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This pattern indicates that while stress is attracted to heavy syllables, it is constrained to occur in
the first disyllabic constituent of the word.  In other words, the first foot of the word must be the
bearer of stress — or, of course, there is only one foot in the word.

When stress is initial, as in ( 65), that disyllabic constituent is easily treated as a trochaic foot.
When the stress is on the second syllable, as in ( 64), there are two solutions involving a binary
foot: the foot is a trochee which is displaced by one syllable ( 66a), or the foot is merely right-
headed, i.e. iambic (b).

(66)a.Trochee  (displaced)1�3���Q�4/� b.Iamb31����4Q�/�

Since words with second-syllable stress do not exhibit displaced patterns of variable vowel
length and glottal stop distribution, it must be the case that the foot is still constructed over the
first two syllables, but it is an iamb ( 66b).

In a framework such as OT where constraints are violable, it is a rather simple matter to
achieve this variability in headedness (Prince and Smolensky 1993: 55, Hung 1994: 89, Kager
1996; cf. also Crowhurst 1991).  In such cases of “rhythmic reversal”, the position of the foot is
fixed, but its headedness may deviate from the normal pattern of the language.  In Nootka, the
foot is normally trochaic, as evidenced by the preference for initial stress, but can be iambic to
satisfy the Weight-to-Stress Principle (WSP).  Under this analysis, the position of the foot is
maintained, indicating that ALIGNLEFT also dominates RHYTHMICTYPE.

(67)ALIGNLAlign(PrWd, L; Ft, L). Align the left edge of the word with the left edge of a foot .
WSPHeavy syllables are stressed.
RHTYPEFeet are left-headed.

(68)ALIGNLWSPRHTYPE

a.31����4Q�/�*!
b.1�3���Q�4/�*!
c.  ☞31����4Q�/�*

Unlike in Guugu Yimidhirr (§1.3), then, it is possible to equate the foot which licenses marked
structures such as vowel length with the foot which actually encodes the stress.

We return now to the question of whether in Nootka we must refer to the first foot, or simply
to the only foot present in the word.  Wilson (1986: 289) assumes that footing in Nootka is
noniterative; this would mean that the function Leftmost is unnecessary for the Nootka COINCIDE
constraints.  Let us consider the evidence by looking at the situation in related languages.  The
Wakashan family has two branches, shown in ( 69).

(69)Proto-Wakashan

KwakiutlanNootkan

KwakwalaHaislaHeiltsuqNootkaMakahNitinat

The Kwakiutlan branch has iterative footing, but does not show special treatment of the first foot
(Wilson 1986: 284).  For example, Wilson reports that Kwakwala words can have secondary
stresses, and primary stress can fall beyond the first two syllables due to an attraction to more
prominent syllables (cf. Boas 1947: 218, Bach 1978).
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(70)a.����-/- ³�Q��� ³no gloss W 287
b.
�X".��-,� ³no gloss W 287
c.�-	"-
�‘moon’ W 287

Wilson (1986: 289) states that Makah is like Nootka in restricting stress to one of the first two
syllables, differing only in the fact that when both the first two syllables are light stress is
attracted to the second syllable. 14  He suggests that the Kwakwala stress pattern represents the
older form of the language; it then follows that in Nootkan, the importance of the (first) foot is an
innovation.  For Wilson, the change in stress was first (itself caused by the loss of distinction
between full and reduced vowels), with subsequent changes in the distribution of vowel length.
These processes “do not take the specific location of stress in any given word into account.
Rather, it is the foot itself that is the strongest candidate for inclusion in their structural descrip-
tions.  Even though the weak node of a given metrical foot is identical (in theory) to the weak
nodes assigned by the word tree, the generalized strength of the foot itself takes precedence” (p.
290).

In contemporary Nootkan, where transcriptions do not indicate secondary stress, there are
two possibilities: footing is also iterative, but the first foot is singled out not only for the
purposes of vowel length and glottal stop but also for the location of stress; or footing is non-
iterative, and all these processes refer simply to the one existing foot.  The latter option is the
simplest, and barring positive evidence for feet beyond the first one, for Nootka we must
maintain the simpler formulations of COINCIDE given in (37) and (58).  As noted earlier,
however, the fact of the foot as a licenser is important in itself, and Nootka amply supports this
claim.  We turn now to the case of Kashaya, where not just the foot but specifically the first foot
of the word is the licenser of marked structure: the analysis of the patterns requires a combina-
tion of the foot licensing of Nootka seen in this section and the Leftmost function seen for Greek
in §1.2.

3.  Kashaya foot structure

Kashaya, a Pomoan language of northern California, has a metrical system of considerable
intricacy; see Oswalt (1961, 1988) and Buckley (1994b,c, 1997) for full details.  I concentrate
here on verbs, which have much greater morphological complexity than nouns and provide a
richer source of examples.

3.1.  Lengthening and extrametricality

Kashaya foot structure is iambic (i.e. quantity-sensitive and right-strong), with feet constructed
iteratively from left to right in traditional terms.  Barring the intervention of processes described
below, main stress falls on the first foot, and all feet induce iambic lengthening of a short open
syllable in strong position (except in a set of suffixes which occur late in the word; see Buckley
1994c, 1997).  Heavy syllables are those containing a long vowel or a coda consonant. 15  In the
representations here, parentheses indicate the location of feet; I assume here that degenerate feet
are avoided (cf. Hayes 1995), so a final light syllable is unfooted unless it bears the main stress. 16

(71)a.��� ���� ���� �!��!(���!(→3�����43�(���4�(‘keep going in there’
b.QQQ Q��� �!��W!�,�W!��→3Q����43W�,��43W��4‘while they were staying’  T 110

                                                
14 This pattern indicates that in Makah the default rhythmic type is iambic, and so it is not surprising that related

Nootka permits the iambic foot in (68c).
15 Every Kashaya syllable has exactly one consonant in the onset and a maximum of one in the coda.  The only

exception is found in word-final CVCC, where the final C is provided by an Evidential suffix.
16 Certain segmental changes are shown as part of the input form in order to simplify the derivation.  For

example, all tokens of [b, d] are derived from / ´wµ/ located in the onset (Buckley 1994c: 48f).
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c.��� ���� �!���!�
�→3�����43��
�4‘I run in’
d.��� ���� ���� �!��!(���!(→3�����43�(���4�(‘mock’ T 150
e.��� ���� ���� �!(���!(→3���±�43���(4‘look at’
f.,,, ,!�
�!.�!��→3,�
��43.���4‘had gone down’  T 150

An important category in Kashaya metrical phonology is the BASE: a morphological constituent
which includes the root, any prefix which may be present, and any of a small set of suffixes (e.g.

¶]·£ ).  If the base of a word is monosyllabic, metrical structure is created over the entire domain:
that is, foot construction begins at the absolute left edge of the word.  This is the case for the
verbs in (71); for ease of reference, the root and any suffix which is included in the base are
shown here in boldface.

In polysyllabic bases, the fi rst syllable is extrametrical: it is excluded from the domain of foot
construction.  (For some exceptions, see §6.5.)  I represent this extrametricality simply by ex-
cluding that syllable from foot structure.

(72)a.... .��� ���� �((( (��� ���� ���� �!(���!(→.�3�(���43�(���4�(‘used to eat’ T 98
b.��� ���� �### #$$$ $��� ���� �!�
�!,!�.��!Q→��3#$����43
�,��43.�Q4‘start to cut downward’ 194
c.


 
��� �... .((( (��� �!��!(→
�3.(���4�(‘keep whistling’
d.... .��� �QQQ Q��� �!�!��!(�→.�3Q����43�(�4‘while hunting’ T 98
e.��� � ��� ���� �,,, ,��� ���� �!�.��!��!��→� ��3,����43.����43���4‘when new growth starts’ T 150
f.�(!/// /��� �


 
!�W!�→�(3/�
��4W�‘point at yourself!’
g.�$�!QQQ Q111 1��� �!�!�#��!��!(�→�$�Q31����43#����43dun4‘whenever she looked up’ T 152

Notice that in the words with an extrametrical syllable ( 72), it is the third syllable which
lengthens: this is because that syllable heads the first foot of the word.  Contrast this with (71),
where there is no extrametrical syllable: the first foot begins on the first syllable of the word and
it is the second syllable which lengthens.  Most important for the present discussion is that, due
to the existence of this restricted extrametricality, the first foot of the word can begin with the
first or second syllable of the word.

3.2.  Skipping of initial feet

Two additional facts about Kashaya metrical structure are relevant to the examples discussed
here.  There are no secondary stresses, so the location of iambic lengthening is the primary evi-
dence for iterative foot construction.  However, iterative footing is also necessary to account for
instances where the main (and only) stress falls on a noninitial foot.  Specifically, when the first
foot of the word is of the shape CVV, it is skipped and stress falls on the second foot.  This can
result in stress as far in as the fourth syllable, when combined with syllable extrametricality and
a branching second foot.

(73)a.��� ���� ���� �WWW W!�#!#�!,→3���43W�R43#�,4‘cause to bring message out here’
b.��� ���� ���� �WWW W!,�W!�!��(→3��W43,�W�4�(‘what they say is’ T 192
c.��� ���� ���� �!�(W!.�→3���43�±W4.�‘after leaving each other’
d.... .((( (,,, ,��� �!��!��!�$(!Q→.(3,��43��Q43�$(Q4‘don’t keep stringing beads!’ 214
e.��� ���� �			 	((( (��� �¸¸¸ ¸!���(→��3	(�43¸��4�(‘he is humming’ 282
f.QQQ Q��� ���� ���� ���� ���� ���� �!Q��→Q�3���43��Q��4‘the woman (Subj)’
g.��� ���� �QQQ Q��� ���� ���� ���� �!�$��!Q���(→��3Q��43���$�43���4�(‘that is not a fern’

The first foot is skipped even when the long vowel is shortened in a closed syllable, as in (73b);
see Buckley (1994c, 1997).

A related phenomenon is what Buckley (1994c) terms Foot Flipping.  This is a change from
underlying CVV.CV (long–short) to CV.CVV (short–long), resulting in a canonical iamb.
(There are morphological restrictions not discussed here.)  The foot that results from this change
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is always skipped for stress, just like the CVV in ( 73).  The stress can then fall as far in as the
fifth syllable.

(74)a.��� ���� ���� �WWW W!�#"!�W!�→3��W��43#�W�4‘take a message out!’ 202
b.111 1��� ���� ���� �!�.��!Q→31����43.�Q4‘stand up’ 193
c.... .��� ���� �111 1!��!���(→3.�1��43���4�(‘it becomes soft’ D
d.��� ���� �			 	((( (��� �¸¸¸ ¸!��!���(→��3	(¸��43���4�(‘he keeps humming’ 283
e.### #��� ���� ���� ���� ���� �### #""" "!��!�→#�3� ��#��43�±4‘be getting well’ 213
g.�$�!111 1��� ���� ���� �!��!�
�→�$�31����43��
�4‘I put it upright’ T 324
h.


 
��� ���� ���� ���� ���� �!��!(,��!(→
�3�����43�(,��4�(‘keep moving about’ T 150

I do not dwell here on the formal analysis of most of these patterns; the important point is that
the first foot of the word does not necessarily correspond to the category “main stress”, and in
the description of the three non-metrical patterns presented in the remaining sections, it is
necessary to make specific reference to “first foot”. 17

The nature of Foot Flipping is sufficiently relevant to merit discussion.  Notice the two possi-
ble realizations of vowel length in a root such as ¹£º»¶ ‘say’ in the two examples repeated here.

(75)a.��� ���� ���� �WWW W!�#"!�W!�→3��W��43#�W�4‘take a message out!’
b.��� ���� ���� �WWW W!�#!#�!,→3���43W�R43#�,4‘cause to bring a message out here’

Buckley (1997) argues that in roots of this type — the normal type for verbs with vowel length
— only the first mora is underlyingly linked to a vowel, while the second mora is floating,
exactly as proposed for Nootka variable-length vowels in (36).  In Kashaya, the docking of the
floating mora is determined by syllable and foot well-formedness.  When possible, the mora
links to the following vowel to create a canonical light-heavy iamb, as in ( 75a).  But when the
following syllable is closed by a consonant, the mora is forced to linked to the preceding vowel
(75b).  These differing locations are illustrated in the following diagrams.

(76)a.  σ   σ   σ   σ
  8  ¼8   8   8   µ µ µ   µ   µ
  8  ½8   8   8 C D ¾ = ¿ À ¾ D

b.   σ    σ     σ
   8½   :Á     :Á    µ µ µ µ   µ µ
   8¼  8 8   8 8  C D ¾ = Â ¿ = Ã

In Kashaya, the floating mora is able to move beyond its original morphological affiliation to
lengthen the vowel of a following suffix.  This distinguishes it from the floating moras in Guugu
Yimidhirr and Nootkan.  Notice, however, that in both Kashaya outcomes the long vowel
surfaces in the first foot of the word, which will be either branching or nonbranching: this is
consistent with the claim motivated below that COINCIDE(V:) refers in Kashaya to the first foot.
Further, the floating moras are found only in the first metrifiable syllable of a root — never in a
suffix, where it would be liable to occur outside the first foot.  Thus even beyond the three
patterns discussed in the following sections, the restriction on the creation of long vowels

                                                
17 One could conceivably make reference to an intermediate stage before stress has moved from the first foot;

but Buckley (1997) argues forcefully against such an intermediate stage as unable to account adequately for metrical
phenomena such as Foot Flipping.
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functions as a limit on the distribution of floating moras in the lexicon.  In subsequent sections,
underlying length that consists of a floating mora will be marked [ P], as for Nootka.

4.  Elision

The first non-metrical process which is sensitive to the presence of extrametricality is Elision.
When two adjacent vowels arise in morphological concatenation, the features of the second
vowel are lost, but whether the remaining vowel surfaces as short or long depends on the
position of the original vowel within the word.  I show that when the vowels come together in a
syllable which is located in the initial foot, the outcome of Elision is a long vowel.  This is, of
course, very similar to the coalescence pattern discussed for Nootka in §2.3.  Kashaya Elision
arises in a variety of specific cases, which are considered in turn here.

4.1.  Without extrametricality

First we look at words with monosyllabic bases, where there is no extra metricality.  When the
two vowels come into contact in the first syllable, a long vowel results.  (There is a one-to-one
correspondence in Kashaya between vowels and syllables.)

(77)a.��� ���� �!ibic!Q→3���43.�Q4‘run away’
b.��� ���� �!��!eti→3���43����4‘even though it was running’ T 196
c.��� ���� �!��!(→3���43�±4‘fly along’
d.��� ���� �!�.��!qa!,→3���43.��$43#�,4‘go away’ T 70

When, however, the Elision occurs in the second or later foot of the word, it results in a short
vowel.18

(78)a.��� ���� ���� ���� �!#�!�W!��!(→3� ���$43#�W��4�(‘cover his (body)’ T 190
b.			 	��� �


 
!��!�W!��!��→3	�
43��W��43���4‘peeking from behind’ T 146
c.��� ���� �PPP P!R#�!�.��!Q→3��R43#�.�Q4‘rescue’
d.��� ���� �


 
$$$ $!��!�W!�→3��
$43��W�4‘wear it as a backpack!’  D

(79)a.��� �±±± ±��� �... .��� ���� �$$$ $!��!�W!��→3�±�43.��$43��W��4‘being too busy’ D
b.��� � ��� ���� ���� �... .��� ���� �$$$ $!��!�W!��→3� ���43.��43��W��4‘feel sorry for oneself’ D

This pattern holds even if the vowel length does not remain in the first syllable, due to Foot
Flipping (§3.3).

(80)a.��� ���� �!������!(→3�����43���±4‘run intermittently’ 208
b.��� ���� �!�W!��!(→3��W��43�±4‘happened’ D

A single generalization remains: a long vowel results if it surfaces in the first foot of the word,
not just in the first syllable. 19

                                                
18 The data required to show clearly that Elision has resulted in a short vowel are of a restricted type: the two

vowels must be preceded by a heavy syllable to rule out iambic lengthening as an analysis; but ultimately in an open
syllable to avoid closed-syllable shortening; and there are few vowel-initial suffixes which occur in the relevant
context.  All examples given here of short vowels resulting from Elision satisfy these conditions.

19 Examples (78a-b) might conceivably be interpreted like (80), i.e. a long vowel from Elision and then
Flipping, but (c-d) show this cannot be the case, since Flipping is not possible in a CVV.CVC context, nor word-
finally (cf. (77) where Flipping fails for these reasons).  That is, there is no trace of a long vowel in (c-d), so the
vowel has to be short as the direct result of Elision.
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4.2.  With extrametricality

The examples in (78) have no extrametricality, with Elision in the second syllable; those in ( 79)
also lack extrametricality (despite the length of the base: they are lexical exceptions), and show
Elision in the third syllable. 20  Let us now examine words with extra metricality.  The following
data show that Elision can result in a long vowel in the second (absolute) syllable when the first
is extrametrical.

(81)a.�$�!��� ���� �!�.��!Q→�$�3���43bíQ4‘lift up’
b.�$�!��� ���� �!��!(→�$�3���43�±4‘carry along’
c.�$�!��� ���� �!������!(→�$�3�����43dadú4‘carry in stages’ 208
d.��� � ��� ���� �RRR R			 	��� �!��!(→� ��3	��43�±4‘be sitting’
e.... .((( (RRR R			 	((( (!��!(→.(R3	(�43�±4‘go along hunched over’
f.��� ���� �RRR R��� �!�
�!,→��3R��43
�,4‘drag down’
g.��� �$$$ $��� �


 
��� �!�W��!Q→�$�3
��43W�Q4‘go away (pl)’

The long vowels arising in (81) are like those seen in the first syllable in (77), but here they are
in the second syllable.  What unites the two cases is that we find a long vowel in the first foot of
the word.

As predicted by the statements above, in the presence of initial-syllable extra metricality it is
in the third and later absolute syllables — i.e. starting from the second or third footed syllables,
depending on the size of the first foot — that Elision results in a short vowel.

(82)a.��� �((( (... .��� ���� �!Q��!�W!��→�(3.�Q43��W��4‘while starting in (pl.)’ D
b..�!### #$$$ $��� �¸¸¸ ¸!#�!�W!��→.�3#$�¸$43#�W��4‘sounded good’ T 96
c.�(!... .��� �PPP P


 
!��!�W!�→�(3.�
43��W�4‘wipe with your finger!’ D
d.��� ���� �


 
((( (��� ���� ���� �!�.��!Q→��3
±�$43��.�Q4‘start to bake (pl.)’
e..�!RRR R### #��� �¸¸¸ ¸��� �


 
!#�!�W!��!(→.�R3#�¸�
43#�W��4�(‘failed to heed’ T 162
f.�(!/// /��� �


 
!#�!�W!��!(→�(3/�
43#�W��4�(‘make (him) point at yourself!’  231
g.�(!/// /��� �


 
!#�!�W!�→�(3/�
43#�W�4‘point at yourself deliberately!’  230

The data in (81) show that the result of Elision is sensitive to extrametricality; (78) shows that it
is not simply a matter of “first or second syllable”.

4.3.  Analysis: Coincidence of long vowels

This situation is more complex than that seen in Nootka since there is extrametricality.  That is,
the correct application of Elision requires reference to the domain defined by syllable extra-
metricality, even though it is not inherently foot-based.  For example, it is not possible to say that
Elision produces a long vowel in a syllable that begins a foot, since that is equally true of the
context in (82), where a short vowel results.  Illustrative foot structures are summarized in ( 83).

(83)a.Long vowel3���43bic…4cf. (77)

�$�3���43.��…4cf. (81)

b.Short vowel3��R43#�.��4cf. (78)

3�(�43.��$43���…4cf. (79)

��3
(�$43��.��4cf. (82)

By making direct reference to the category “first foot”, a very simple generalization is possible
for the outcome of Elision.  Trying to define the process in terms of syllable count forces not
only counting — a theoretically dubious algorithm (cf. McCarthy & Prince 1986) — but also a
                                                

20 There are no examples of Elision in an extrametrical syllable: this would require a vowel-final prefix and a
vowel-initial root, but the latter are nonexistent.
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recapitulation of the same principles involved in the location of the first foot.  The complication
engendered by extrametricality is descriptive only: the theoretical analysis of the pattern is
essentially the same as needed in Nootka.  By referring to foot structure, the effect of
extrametricality follows automatically.

The relevant constraint is repeated here from that proposed for Guugu Yimidhirr in (21),
since it has precisely the same form in Kashaya.

(84)COINCIDE(long vowel, Leftmost(Foot, Word))
‘a long vowel belongs to the first foot’

(i)∀x(x is a long vowel → ∃y(y =Leftmost(Foot, Word) ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

In Guugu Yimidhirr COINCIDE(V:) is unviolated: no long vowels occur beyond the first two
syllables.  In Kashaya, as in Nootka, the restriction is more limited: long vowels are freely
permitted later in the word if they are underlying (as with ¶Äº  in (79)), or the result of iambic
lengthening (as in (71) and elsewhere).  Only in the specific case of Elision are long vowels
restricted to the first foot. 21

The set of possible inputs and outputs for Kashaya is given below; this repeats the structures
given for Nootka in (39) and (47), with the addition of iambic lengthening ( 85e).

InputOutputViolations

(85)a.Underlyingµ    µµ    µpotentially COINCIDE(V:)
Length Intact

aa

b.Underlyingµ    µµMAX(µ); STAYLONG
Length Lost

aa

c.Elision toµµµ    µSTAYSHORT;
Longpotentially COINCIDE(V:)

aba

d.Elision toµµµMAX(µ)
Short

aba

e.Iambicµµ    µDEP(µ); STAYSHORT;
Lengtheningpotentially COINCIDE(V:)

aa

Iambic Lengthening is not impeded by either DEP(µ) (else it would never apply) or
COINCIDE(V:) (else it would apply only in the first foot), so the constraint which forces the
creation of an asymmetric iambic foot — ASYM in Buckley (1997) — is clearly higher-ranked
than both of them.  As in Nootka, STAYSHORT is low ranked overall.  I will not pursue this case
further here.

The following tableaux illustrate that the necessary ranking is the same as that motivated for
Nootka in (42).  The word FKºÅÆºLKÇ, a variety of acorn, is used to illustrate underlying long
                                                

21 Underlying long vowels do shorten under particular circumstances, e.g. in a closed syllable, but this is inde-
pendent of the question of the leftmost foot.  Obviously, constraints on syllable structure and other aspects of the
representation must outrank MAX(µ) in order for such shortening to occur (see Buckley 1997).
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vowels.  For ease of reference, only the first foot is shown, though footing is clearly iterative
(§3).

(86) .��È����, STAYLONGCOINCIDE(V:)

a.  ☞3.��4È����,*
b.3.��4È���,*!
c.3.�È��4��,*!
d.3.�È�4��,*!*

Elision to a short vowel outside the first foot ( 87) demonstrates COINCIDE(V:) » MAX(µ), while
within the first foot COINCIDE(V:) has no effect (88).

(87) �(!/�
!#�!�W!� (82)COINCIDE(V:)MAX(µ)

a.�(3/�
4#��W�*!
b.  ☞�(3/�
4#�W�*

(88) ��!�.��!Q (77)COINCIDE(V:)MAX(µ)STAYSHORT

a.  ☞3���4.�Q*
b.3��.�Q4*!

In sum, the restrictions on vowel length in Nootka and Kashaya (and Guugu Yimidhirr) are re-
markably similar.  All are compatible with the COINCIDE constraint formulated in (84), but only
in Kashaya is it unambiguously a foot, and unambiguously the first of a sequence of feet.

5.  Durative allomorphy

The next process in Kashaya which makes reference to the initial foot is allomorphy.  The
Durative suffix has complex conditions on its shape, two of which are discussed here (see also
Oswalt 1961: 211ff; Buckley 1994c: 328f): forms chosen after a vowel (§5.1), and after a palato-
alveolar affricate (§5.2).

5.1.  Forms after a vowel

After a vowel-final stem, two allomorphs of the Durative occur, ¶·£¹  and ¶ÉÄ¹ .  First, consider
words which have no extrametricality.  For these, we can make the generalization that ¶·£¹ occurs after a stem which is one syllable in length ( 89), and ¶ÉÄ¹  occurs after longer stems (90).

(89)a.��� ���� �!���!(3�����4�(‘sit’ T 98
b.��� ���� �!���!(3�����4�(‘set down’ T 162
c.,,, ,��� �!���!(,��!(3,����43�(,��4�(‘come’ T 258
d.��� ���� �!���!(���!(3�����43�(���4�(‘go across!’ 226
e.��� ���� �PPP P!���!(3�����43�±4‘leave (behind)’

(90)a.��� ���� �!�#!#�!���!(3��R43#����4�(‘drive vehicle’ 212
b.��� ���� �!R�!�#!#�!���!Q3��R43��R43#���Q4‘drive vehicles (pl. agt.)’ 212
c.,,, ,!�
�!���!��3,�
��43�����4‘come down’ T 226
d.��� ���� �!�
�!���!(3��
��43���±4‘keep running down’ 265
e.ÊÊÊ Ê��� �RRR R��� �!�
�!���!Q3Ê�R43��
��43��Q4‘they poured down’ T 226

When extrametricality is present, ¶·£¹  occurs with disyllabic stems ( 91), while ¶ÉÄ¹  occurs
elsewhere (92).
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(91)a.... .((( (,,, ,��� �!���!(.(3,����4�(‘string beads’ 212
b.��� �((( (��� ���� �!���!(�(3�����4�(‘sit’ T 230
c.��� ���� �RRR R��� ���� �!���!(��R3�����4�(‘talk’ 88
d.��� ���� �RRR R### #��� �!���!(��R3#����4�(‘would give’ T 98
e.�(!QQQ Q... .��� �!���!(�(Q3.����4�(‘hold breath’ T 226
f.� ��!ÊÊÊ Ê��� �PPP P!���!(� ��3Ê����43�±4‘keep on peeling’ 212
g..�!RRR R��� ���� �!���!(�.�R3�����43�(�4‘whenever he stopped’ T 90
h.��!RRR R��� ���� �!���!(��R3�����4�(‘take away’ T 142

(92)a.��!��� ���� ���� �!�
�!���!Q��3�����43
���Q4‘drive down’ T 266
b..�!RRR R��� ���� ���� �!��!���!(.�R3���$43�����4�(‘kept asking’ T 66
c.¸¸¸ ¸$$$ $��� �QQQ Q... .��� �!�!��!���!(¸$�Q3.��43�����4�(‘happens’ T 142
d.QQQ Q��� �RRR R��� �((( (!�!��!���!(Q�R3�±�43�����4�(‘when it grows cold’ T 274
e.� �(!ÈÈÈ È��� �\\\ \¸¸¸ ¸��� �!���!Q� �(3È�\43¸���Q4‘they whipped’ T 270
f.��� ���� �RRR R��� ���� �!R#�!���!(��R3��R43#����4�(‘make sit’ T 160
g.�$�!QQQ QÈÈÈ È��� �!�!��!���!(�$�Q3È��$43�����4�(‘strike’ T 160
h.�(!/// /��� �


 
!#�!���!(�(3/�
43#����4�(‘keep making (him) point’ 231

Notice in particular that simple syllable counting is empirically inadequate: both ( 91) and (90)
have the Durative in the third syllable of the word, but take different allomorphs. 22  A simple
generalization which distinguishes the two allomorphs is that ¶·£¹  occurs (at least partly) in the
first foot of the word, and ¶ÉÄ¹  occurs elsewhere.  Representative examples are repeated in (93).

(93)a.��� ���� �!���!(3�����4�(cf. (89)
b.... .((( (,,, ,��� �!���!(.(3,����4�(cf. (91)
c.��� ���� �!�#!#�!���!(3��R43#����4�(cf. (90)
d.��!��� ���� ���� �!�
�!���!Q��3�����43
���Q4cf. (92)

Of course, by referring to foot structure, the effect of extrametricality is automatically taken care
of, since extrametricality affects the location of the first foot.

5.2.  Forms after a palato-alveolar

The analysis in terms of “first foot” is supported by a very similar Durative allomorphic pattern
after a palato-alveolar affricate (/ �, W/).  Here, if the suffix occurs in the first foot, we find ¶£¹ .
(94)a.��� ���� �PPP PWWW W!��!(3��W��43�±4‘say’ T 86

b.��� ���� �PPP PWWW W!��!�$�
�3���43W�Z43�$�
�4‘if (you) tell’ T 162
c.... .��� �PPP P��� �!��!(3.����43�±4‘multiply’ D
d.��� ���� �!�W!��!(3��W��43�±4‘do, happen’ T 74
e.... .��� �!�!��!(�3.����43�(�4‘would pick up’ T 268

(95)a.��� �((( (��� ���� ���� �!��!(�
��(3�����43�(�4
�‘after having gathered’ 88
b.��� �((( (��� ���� �PPP P��� �!��!(�
��(3�����43�±�4
�‘after having been too shy’ 88
c.RRR R��� �


 
((( (WWW W!��!(R�3
(W��4�(‘be putting over one’s head’ 214
d.��!... .((( (��� �!��!����3.(���43���4‘when it rains’ T 128
e.��� ���� �RRR R��� ���� ���� �!��!(��R3�����4�(‘would leave’ T 98
f..�!RRR R��� ���� �PPP P!�!��!(�.�R3�����43�±�4‘whenever he stopped’ T 90

                                                
22 It is also true that d©gË  tends to occur directly after roots, and df­Ë  after suffixes.  This is not a viable alter na-

tive explanation, however; for example, in c kbÌÍÎÏmf­i  in (92) df­Ë  follows a root.  See also the related alternation
between dgË  and d­Ë  below for more copious conterexamples.  The tendency for the presence of a suffix to correlate
with the choice of the second allomorph is due, of course, to the fact that suffixes add length to the stem and may
“push” the Durative out of the first foot.
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g.WWW W��� ���� �RRR R��� ���� �!��!��W��3R����43���4‘when he marries’ T 184
h.��� ���� �


 
��� ���� �!��!(��3
����4�(‘straighten out’ 85

Later in the word, i.e. outside the first foot, the close variant ¶Ä¹ is selected. (There is no
phonological rule affecting vowel height in Kashaya which will account for this difference.)

(96)a.QQQ Q��� �±±± ±��� ���� ���� �WWW W!��!(�Q3�±�43��W��43�(�4‘when they think’ T 226
b.��� ���� �PPP PWWW W!�#��!��!(3��W��43#����4�(‘keep carrying message up hence’  215
c.			 	��� �


 
!��!�W!��!��3	�
43��W��43���4‘peeking from behind’ T 146
d.��� ���� ���� ���� �!#�!�W!��!(3� ���$43#�W��4�(‘wear’ T 190

(97)a.### #��� ���� ���� ���� ���� �WWW W!��!(#�3�����43W��(4‘they were related’ T 62
b.... .��� ���� ���� �!���!��!(.�3�����43���(4‘swing out over there’ T 66
c.�(!RRR R��� ���� ���� �!�W!��!(��(R3�����43W��(�4‘it’s hurting’ T 96
d..�!RRR R��� ���� ���� �!�W!��!(.�R3�����43W��(4‘ask (to do) with’ T 56
e.�$�!QQQ Q111 1��� �!�!�#��!��!(��$�Q31����43#����43�(�4‘whenever she looked up from’ T 152
f.��� ���� �RRR R��� �!�
�!��W!��!(��3R�
��43��W��4�(‘barely be getting down off’ 87

Once again, syllable counting is ineffective: (95) and (96) show different allomorphs in the third
syllable.  Likewise, the notion “stressed” is not relevant: both allomorphs are found stressed and
unstressed, thanks to stress shift (§3.2).  What matters is simply whether the suffix is in the first
foot.

5.3.  Analysis: Coincidence of allomorphs

The Durative allomorphy of Kashaya described above can be analyzed in a similar way to the
Elision pattern in §4.3.  Recall that ¶·£¹  (or ¶£¹) occurs in the first foot, while ¶ÉÄ¹  (or ¶Ä¹) occurs elsewhere in the word.  This means that ¶·£¹  is the marked case, with a more restricted
distribution, while ¶ÉÄ¹  is the unmarked (elsewhere) case.  All we have to do is substitute the
marked allomorph ¶·£¹  (subsuming ¶£¹ ) in the constraint shown in ( 84), and the rest is identical.

(98)COINCIDE(¶·£¹ , Leftmost(Foot, Word))
‘the allomorph ¶·£¹  belongs to the first foot’

(i)∀x(x is ¶·£¹  → ∃y(y=Leftmost(Foot, Word) ∧ Coincide (x,y)))
(ii)Assess one mark for each value of x for which (i) is false

This constraint is violated by any token of ¶·£¹  which does not coincide with an initial foot.
Naturally, it must dominate whatever constraint we use to encode the basic preference for ¶·£¹ over ¶ÉÄ¹ : we insert the marked allomorph whenever possible.  I simply use * MED to express
this notion.

COINCIDE(·£¹)*MED

(99)a.  ☞(cací:)du
b.(camé:)du*!

(100)a.(moh)(qací:)du*!
b.  ☞(moh)(qamé:)du*

This analysis is quite straightforward, and requires the same elements that we have motivated
based on the facts of Elision: the constraint C OINCIDE and the function Leftmost.  The location of
the suffix-final /d/ is not relevant to the selection of the allomorph: in the winning candidate the
/d/ of ¶¢·¥£¹  often syllabifies as an onset outside the initial foot, as in ( 99a).  This irrelevance is
captured formally by the fact that COINCIDE requires only overlap rather than complete contain-
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ment: as long as some part of the marked suffix ¶¢·¥£¹  coincides with the first foot, it is properly
licensed.23

At this point it is appropriate to compare the positional licensing approach of Zoll (1996),
which uses the COINCIDE constraint adopted here, with other approaches, specifically Steriade
(1995b) and Beckman (1998).  The essence of Steriade’s approach is that underlying features are
realized on the surface when the phonetic context makes it easier to do so.  For example, recall
from §1.1 that the Italian lax mid vowels / ���/ surface only in stressed syllables.  Unstressed
syllables are less effective carriers of the [ATR] distinction, and so the loss of this distinction can
be attributed to constraints on the implementation of underlying features and their interaction
with LAZY, which effectively eliminates distinctions.  A constraint ranking of the following
general type will implement [ATR] distinctions only in stressed syllables.

(101)IMPLEMENT-STRESSED-[ATR]  »  LAZY  »  IMPLEMENT-[ATR]

In both Nootka and Kashaya, however, it is the entire foot rather than the stressed syllable which
licenses marked structure, and in Kashaya the foot may not be stressed at all.  The explanation
for these phenomena requires a more abstract vocabulary than one which relies on phonetic cues.
The abstract nature of this licensing is particularly striking for the Kashaya Durative allomorphy
just discussed.  An approach couched in phonetic terms cannot be used to analyze the phono-
logical and morphological patterns that are the subject of this paper.

For Beckman (1998), who advocates an approach similar to that of Lombardi (1996), the
appearance of certain contrasts only in “privileged” positions follows from faithfulness con-
straints such as I DENT which are specific to segments which occur in a position of this type.  For
Beckman, the Italian vowel neutralization would be the result of an IDENT constraint that
preserves [ATR] in the privileged position of stress, but has no effect on unstressed syllables; for
these weak positions only the regular IDENT constraint is relevant.  By ranking a markedness
constraint between the two faithfulness constraints, this difference is derived.

(102)IDENT-stressed syllable(ATR)  »  *[–low, –ATR]  »  IDENT(ATR)

This is precisely the analysis that Beckman (1998: 135ff) gives to account for the same vowel
distribution in Western Catalan.

The inventory of privileged positions that Beckman accepts consists of root-initial syllables,
stressed syllables, onsets, roots, and long vowels.  In principle it should be possible to add
“initial foot” (and possibly just “foot”) to this list to account for the Kashaya and Nootka facts:

                                                
23 A more subtle interpretation of what counts as coincidence may be necessary for other cases.  A telling

example occurs elsewhere in Kashaya, where it appears that the location of a vowel is what matters.  The example
comes from the analysis of the blocking of extrametricality in bases of less than two syllables (cf. the data in (71)).
Buckley (1997) argues for a constraint that at least some root material be incorporated into a foot; and when the root
is only one syllable and unprefixed, this constraint prevents the skipping of the root syllable.  Crucially, a root-final
consonant which serves as the onset of a following footed syllable does not count for the purposes of “footing” the
root: for example, in ill-formed Ð©mÑËb©ÒeÓËb the /d/ of the root ©mËd is dominated by the first foot, but this candidate
must be rejected in favor of Ñ©mËÔeÓÑ©­ËbÓ.  The answer presumably lies in the headedness of hierarchical prosodic
constituents.  The relationship of a morpheme — normally a string of segments — with a particular foot is mediated
by syllable structure.  If coincidence of a morpheme with a syllable (and therefore with the higher foot) is defined
with reference to the head of that syllable, i.e. the vowel, then a consonant in the onset or nucleus will be insufficient
to satisfy COINCIDE.  Based on the Kashaya evidence, morphemic coincidence (defined via the syllable head) is to
be distinguished from segmental coincidence (not defined via the head): the next section provides an example of
COINCIDE satisfied by a segment which occurs in the onset, but this is literally a constraint on the location of a
complex segment rather than a morpheme.  Of course, evidence from other languages may eventually make it
necessary to refine this view.
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for example, the following ranking could be used to generate the positional asymmetry regarding
vowel length.24

(103)MAX-initial foot(µ)  »  *VV  »  MAX(µ)

A similar analysis could be proposed for the Nootka floating [gl] feature.  The important obser-
vation for present purposes is that in Beckman’s approach, positional licensing is insepar able
from faithfulness.  But in the case of the Durative allomorphy that we have just seen, phono-
logical faithfulness is not the issue: rather, it is the choice of underlying form (to which faithful-
ness depends on the phonological context, independent of which allomorph is chosen).  It is not
at all obvious how the annotation “initial foot” could be added to a faithfulness constraint, or any
other well-motivated constraint, to achieve the result that is easily obtained using C OINCIDE in
(98).  It appears from the Kashaya data, then, that only Zoll’s approach has sufficient flexibility
to account for the full range of facts. 25

6.  Laryngeal increments

An interesting way in which the location of the first foot in the word correlates with other
phonological phenomena is found in the distribution of laryngeal increments (Oswalt 1961,
1986).  These are glottal segments (/h/ or / Q/) which bear a close relationship to the following
consonant, but which syllabify in the coda as independent consonants.  The verb roots in (104)
and (105) show that the underlying presence of an increment is lexically contrastive, and not pre-
dictable from the laryngeal features of the “incremented” consonant.

(104)a.��!‘sit (sg)’ 161
b.!�$��!‘grasp’ 44
c.R��!‘fly’ 223
d.!R�$�!‘knock over’ 44

(105)a.!¸��!‘twist’ 172
b.!Ê��!‘bruise’ 170
c.!Q¸�!‘roll up’ 45
d.!QÊ�,!‘step on’ 39

Discussion and analysis can be found in Buckley (1992, 1994c) and Steriade (1994); here I am
primarily concerned with the broader distribution of the increments, rather than their other, more
local properties.  As we will see, increments occur only preceding the first foot — or in other
terms, incremented consonants occur only as the first segment of the first foot of the word.
                                                

24 Beckman’s theory provides a context in which it is simpler to formulate the Nootka COINCIDE constraints in
terms of “initial foot” rather than just “foot”: since Kashaya requires reference to the initial foot, and Nootka permits
it, the simpler overall theory required by the data discussed here is one which excludes reference to feet in general.

25 Complications arise in extending Smolensky’s (1993, 1995) constraint conjunction approach to positional
markedness based on foot structure.  The analysis entails conjoining two constraint types whose simultaneous
violation results in a violation of the conjunction itself.  For example, dorsal consonants are more marked than
coronals, as expressed by *DORS » *COR.  Conjoining each with NOCODA yields the new ranking *DORS &
NOCODA » *COR & NOCODA, which predicts that coda dorsals are more marked than coda coronals.  Since it is
relatively straightforward to interpret both of these constraint types as mediated by the segment — a consonant bears
place features and can occupy the coda — it is also straightforward to evaluate whether a particular consonant
simulaneously violates both constraints.  When dealing with the initial foot, however, we presumably need to
conjoin a basic markedness constraint like * MED with one which disfavors noninitial feet, such as ALL-FT-L.  But
how shall the conjunction *MED & ALL-FT-L be evaluated?  It ought to be violated by any word containing df­Ë  as
well as more than one foot, without attending to the location of df­Ë  within that foot.  But if conjunction in some
way entails the notion of coincidence, then the approach includes all the power of Zoll’s C OINCIDE constraint and
for the data presented here is a notational variant.
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6.1.  The Decrement

One of the clearest diagnostics for whether a glottal segment is an increment, as opposed to just
another consonant, is the operation of what Oswalt (1961) terms the DECREMENT: a
morphologically triggered process which deletes the increment (if any) from the root.  This
typically occurs in the presence of particular suffixes — primarily plurals and directionals —
leading to two forms of the root, depending on whether a decrementing suffix is present.  In the
following examples, an underline indicates the position where the increment would occur if it
were not deleted.

(106)a.... .��� �RRR R��� �$$$ $��� ���� ���� �


 
!Q→.�R3�$��áÕ4‘string meat’ 174
b.... .��� �RRR R��� �$$$ $��� ���� ���� �


 
!�#!Q→.�Ö3�$����43
�Q4‘string meat (pl.)’ 174

(107)a.�(!RRR R			 	$$$ $((( (��� �!.�→�(R3	$±\4.�‘after it burned up’ T 166
b.�(!RRR R			 	$$$ $((( (��� �!Q��!,→�(Ö3	$±\43��,4‘burn up (pl.)’ 170

(108)a.�(!RRR R### #��� �¸¸¸ ¸��� �


 
!��!��R���→��R3#�¸�
43��R43���4‘didn’t he help?’ T 92
b.��!RRR R### #��� �¸¸¸ ¸��� �


 
!��!,→��Ö3#�¸�
43��,4‘fail to do (pl.)’ 170

(109)a.�(!QQQ Q/// /((( (!,→�(Q3/±,4‘finish working’ 76
b.�(!QQQ Q/// /((( (!�!Q→�(Ö3/±Q4‘finish working (pl.)’ 76

(110)a.� �(!QQQ Q��� ���� ���� �$$$ $!�!�W!.�→� �(Q3���$43��W4.�‘having shut’ T 56
b.� �(!QQQ Q��� ���� ���� �$$$ $!��!,→� �(Ö3���43��,4‘pull closed (pl.)’ 170

A more exhaustive set of examples is given in (111), illustrating a single root in a variety of
contexts.

(111)a.��� � ��� ���� �RRR R			 	��� �!���!Q→� ��R3	���Q4‘sat down (in there)’ T 140
b.��� � ��� ���� �RRR R			 	��� �!,!��!.�→� ��R3	�,�\4.�‘after sitting down next to’ T 216
c.��� � ��� ���� �RRR R			 	��� �!�
�!�$�→� ��3	�
��43�$�4‘after sitting down’ T 206
d.��� � ��� ���� �RRR R			 	��� �!��!,��!(���!(→� ��3	�Z43wadú�43���(4‘be sitting around waiting’ T 98
e.��� � ��� ���� �RRR R			 	��� �!��!(→� ��3	��43�±4‘remained (sitting)’ T 176
f.��� � ��� ���� �RRR R			 	��� �!�.��!Q→� ��3	��43.�Q4‘sat up’ T 140
g.��� � ��� ���� �RRR R			 	��� �!��(�!Q→� ��3	��43�±Q4‘settled down’ T 118

The increment may be initial in the root (with a preceding prefix), or internal to the root, but in
all cases shown so far it occurs after the first CV sequence of the word.  Since the overall base is
at least two syllables long, extrametricality applies and the increment is found immediately
before the first foot of the word — or equivalently, the incremented consonant is initial in that
first foot.

The next examples show that what matters is being located at the beginning of the first foot,
rather than after the initial CV.  These verb roots are monosyllabic: no extrametricality applies,
and the first foot is at the left edge of the word.  In such cases, an increment (if it occurs) must be
located at the absolute left of the root.

(112)a.RRR R��� ���� �!,→R3��,4‘lie still’ D
b.RRR R��� ���� �!���!Q→R3����Q4‘enter (container)’ D
c.RRR R��� ���� �!��(�!Q→Ö3���43�±Q4‘spread out’ D
d.RRR R��� ���� �!�.��!Q→Ö3���43.�Q4‘rise up’ D

(113)a.RRR R��� ���� �!�!Q→R3���4‘lies open’ D
b.RRR R��� ���� �!�
�!,→Ö3���43
�,4‘open downward’ D
c.RRR R��� ���� �!R�!�
�#"!Q→Ö3��R43��
�Q4‘open up this way (pl.)’  D
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(114)a.QQQ Q��� ���� �!��W��!#�!,→Q3�����43W��$43#�,4‘go as far as (pl. agt.)’ T 40
b.QQQ Q��� ���� �!���!#�!,→Q3�����$43#�,4‘go southeast’ T 126
c.QQQ Q��� ���� �!�.��!#�!,→Ö3���43.��$43#�,4‘set out’ T 106
d.QQQ Q��� ���� �!�W!#�!,�
�→Ö3��W43#�,�4
�‘come (here) (pl. agt.)’ T 64

Importantly, alternations of this type are never found later in the word than illustrated here.  That
is, in a monosyllabic base, the increment is always initial; and in a base of two syllables or more,
the alternation never occurs later than the second syllable.  (Increments which occur initially in
polysyllabic roots are considered below in §6.3.)

Whether a word-initial increment is actually pronounced depends not only on whether the
Decrement has applied, but also on whether the phrasal syllable structure makes it possible to
realize the laryngeal feature; in particular, the increment sufaces as a coda when a vowel pre-
cedes it.  The contrast in (112) to (114) between decremented and incremented roots is thus
clearly observable only in the appropriate phrasal context.  For completeness, the next examples
show the same verbs preceded by a vowel-final word.

(115)a.Q�R#$�R��,→Q�R×#$�R×��,‘water lies still’ D
b.Q�R#$�R����Q→Q�R×#$�R×��×��Q‘water enters a pool’  D
c.Q�R#$�����(Q→Q�R×#$�×���×�(Q‘water spreads out’  D
d.Q�R#$����.�Q→Q�R×#$�×���×.�Q‘water rises up’ D

(116)a.Q���R���→Q�×��R×���‘hole lies open’ D
b.Q������
�,→Q�×��×���×
�,‘hole opens downward’  D
c.Q�����R��
�Q→Q�×��×��R×��×
�Q‘holes open up this way’  D

(117)a.��Q����W��$#�,→��Q×��×���×W��$×#�,‘they went as far as there’ T 40
b.�����Q�����$#�,→��×��Q×��×���$×#�,‘went southeast upstream’ T 126
c.�$�
����.��$#�,→�$�×
�×���×.��$×#�,‘set out again’ T 70
d.����W#�,�
�→��×��W×#�×,�×
�‘we came (here)’ T 64

In every case, the preceding vowel makes syllabification of an increment possible; but in the last
two phrases of each set of examples, the increment is nonetheless missing because it has been
independently eliminated by the Decrement.

6.2.  Analysis: Coincidence of incremented consonants

Clearly, increments are a marked structure, not only cross-linguistically (cf. Steriade 1994) but
also within Kashaya.  As such, their positional restrictions can be expressed as licensing.  Since
the phenomenon involves two parts, there are two ways to look at the distribution.

(118)a.Increments occur only before the first foot of t he word.
b.Incremented consonants occur only as the first segment of the first foot of the word.

While the increment itself is a natural focus of our attention, there is no obvious way to capture
the position in (118a) except with alignment, and as noted in §1.1 this is a problematic means to
encode licensing.  The position in (118b), on the other hand, is actually quite a plausible
candidate for a privileged position that can license a marked contrast.  Further, it is really the
consonant itself which is central to the phenomenon at hand: as noted above, the nature of the
increment depends crucially on the laryngeal features of the consonant.  When the consonant
itself is aspirated or glottalized, in fact, the same feature is what defines the increment. 26

                                                
26 This diagram roughly follows Buckley (1992).  In the Aperture Theory of Steriade (1994), the incremented

consonant can be defined as an onset consonant whose closure phase bears a laryngeal feature (and therefore links to
the coda).  I do not dwell here on the geometric representation of the incremented consonants, but merely note that
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(119)RØ$

LarPlace

We saw in §1.2 that in Ancient Greek, aspirated vowels occur only as the first segment of a
word.  The distribution of increments in Kashaya involves a combination of this type of
requirement with the one already familiar from long vowels and Durative allomorphy.  That is,
incremented consonants occur only as the first segment of the first foot in the word.

(120)Leftmost(Segment, Leftmost(Foot, Word))

Certainly it is not stress per se that is relevant, since the increment occurs at the beginning of an
iambic (right-strong) foot.  This embedded function fits into the same licensing constraint we
have been using.

(121)COINCIDE(incremented consonant, Leftmost(Segment, Leftmost(Foot, Word)))
‘an incremented consonant occurs as the first segment of the first foot’

(i)∀x(x is incremented → ∃y(y=Leftmost(Segment, Leftmost(Foot, Word)) ∧
Coincide (x,y)))

(ii)Assess one mark for each value of x for which (i) is false

Once again, COINCIDE dominates the relevant faithfulness constraint, i.e. IDENT(Lar) which
prevents a change in laryngeal specification. 27  This ranking determines the basic distribution of
incremented consonants in the language, preventing them from ever surfacing except in this
special prominent position.  Notice the fate of a hypothetical underlying increment later in the
word.

(122)/��!#�R¸�
!��!,/  cf. (108b)COINCIDE(hC)IDENT(Lar)

a.��3#�R¸�
4��,*!
b.  ☞��3#�¸�
4��,

Within surface-oriented Optimality Theory, the idea of Richness of the Base (Prince and
Smolensky 1993) entails that morpheme structure constraints such as the distribution of
underlying increments cannot be expressed on underlying representations themselves.  Instead,
the same effect can be achieved by means of surface constraints, which is precisely what
COINCIDE(hC) does in this instance, ensuring that an incremented consonant can never surface
even for a root like in (122).

This example also illustrates the need to refer to the leftmost position in the initial foot, rather
than simple location somewhere within the foot as for long vowels (§4) and the Durative (§5).
We now turn to two special cases where this licensing constraint is actively enforced, though in
quite different ways.

6.3.  Blocking of extrametricality

As shown in §3.1, the presence of initial-syllable extrametricality is conditioned by the length of
the base, i.e. the root and any prefix which may be present.  When the base is two or more

                                                                                                                                                            
an adequate analysis must treat the increment as a coda consonant while maintaining some representational
distinction between increments and plain glottals.

27 Depending on the exact analysis of the increments — as an independent segment or as part of a complex
segment — the appropriate constraint might be MAX rather than IDENT.  The point in the text is unchanged.



32

syllables long, the first syllable should be excluded from foot structure.  But this generalization is
systematically violated when the base begins with an increment. 28

(123)a.R3��.�4+R��3.�××× �4‘three’
b.R3����4+R��3��××× �4‘feast’
c.R3#�,��4!+R#�3,��××× �4‘return’ 166
d.Q3/(
±�4!+Q/(3
(××× �4‘cough’ 21
e.Q3�����4!+Q��3��××× �4‘throw away (long object)’ 180
f.Q3��.��4��!+Q��3.����4×××‘throw away (nonlong object)’ 180

Since no prefixes contain increments, these bases are isomorphic with roots.  Where the root is
just two syllables, stress would fall on the final syllable in any case, so more material is neces-
sary to show clearly that there is no extrametricality.  Full examples for some of these roots
(where the initial increment may still be deleted according to the phrasal context) are given in
(124).

(124)a.R��.���Q�(
→R3��.�43��Q�(
4‘only three’ T 104
b.R#�,��!�W!��!��→R3#�,��43��W��43���4‘whenever he came home’ T 98
c.Q/(
(!���!(→Q3/(
±�43���(4‘be coughing’
d.Q��.���!.�→Q3��.��43��.�4‘after throwing away’ T 58

Notice that we find second-syllable stress in a word like ]¢ÙÚÇÛº¥¢·£»Äº¥¢¹ÄÉ¥ rather than the
third-syllable stress that would be expected if there were extrametricality, i.e.

¡]ÙÚ¢Ç£·Ûº¥¢»Ä¹ÄÉ¥.
The constraint which rules out ¡]ÙÚ¢Ç£·Ûº¥¢»Ä¹ÄÉ¥ is, of course, COINCIDE(hC).  But another

possibility is ¡ÙÚ¢Ç£·Ûº¥¢»Ä¹ÄÉ¥, with deletion of the increment in violation of IDENT(Lar).
What prevents this?  It has to be the case that the constraint  NONINITIAL, which enforces extra-
metricality (Buckley 1997), is the lowest ranked of these three constraints, and therefore the one
that is sacrificed when they conflict.

(125)/R#�,��!�W!��!�� /  (124b)COINCIDE(hC)IDENT(Lar)NONINITIAL

a.  ☞R3#�,��4��W�����*
b.R#�3,����4W����*!
c.#�3,����4W����*!

At least some of the roots in (123) seem to result historically from the loss of an initial syllable,
as in ¡Ú]·ÚÉKÜ]·ÚÉK (cf. Oswalt 1960: 90, McLendon 1973: 36, Webb 1971).  Presumably
that syllable was extrametrical, and the location of stress has been preserved from the earlier
form of the word.  Synchronically, however, the increment which remains is the only part of the
representation to which we can appeal to block extrametricality — i.e. force violation of
NONINITIAL by higher-ranking IDENT(Lar) — in a way that is not ad hoc (such as marking stress
lexically).  Since we have already seen that in the general case incremented consonants are
restricted to the beginning of the first foot, the same generalization can also serve to block move-
ment of the foot away from the increment.

                                                
28 There are other roots which have two or more syllables and no increment, but which still fail exhibit extra-

metricality (as in (79); cf. Buckley 1994c: 229f).  Clearly it is necessary to make provision for idiosyncratic excep-
tionality of this type, but my interest here is in the systematic exceptionality of incremented roots, something that
Buckley (1994c) was unable to capture.
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6.4.  Deletion of an increment under prefixation

The second active consequence of the distributional restriction on increments is found with the
only two-syllable prefix in the language, É£LK¶; it marks third-person possession in the kinship
system.  The suffix is illustrated below with three relevant roots, together with the shorter pre-
fixes É£¶ and ÉK¶, which mark possession by second person and by third person reflexive
(Oswalt 1961: 118; 1975).

(126)With IncrementWithout Increment
a.��!R¸$���!R¸$������!¸$�‘mother’
b.��!R������!R���������!����‘son-in-law’
c.��!Q��#$�Z��!Q��#$�Z�����!��#$�Z‘wife’

It happens to be the case that É£LK¶ does not undergo extrametricality, but that fact is not crucial
to the loss of the increment. 29  The other two prefixes are perfectly regular, and undergo
extrametricality just like all the monsyllabic verb prefixes in §3.1.  Consider the foot structures
for ‘son-in-law’.

(127)a.��R3����4 b.��R3����4 c.3�����43����4+3����R43����4

The question is why the increment is missing in (127c) and the similar examples in (126).
Because increments must occur before the first foot of the word, it is clear that ¡¢É£LJ]¥¢·ÄLÄ¥ is not permissible, since the increment is contained in the first foot; the same would be true even if
the prefix underwent syllable extrametricality, e.g. ¡É£¢LJ]¥¢·ÄLÄ¥.  Only one syllable can be
extrametrical — *LAPSE prevents two consecutive unparsed syllables (cf. Green & Kenstowicz
1995), and is unviolated in Kashaya — so given the length of the prefix, something has to give.
When the rule that would create a misplaced increment is phonological, it can be blocked with
minimal consequences, as in ( 123).  But when the rule is morphological, blocking is a more
serious matter, since in this case it would interfere with the exponence of a morphological
category (the person of the possessor).  I borrow from Rose (1997) the constraint MORPHEXPR
(morphological expression) to prevent the non-realization of a morpheme.

(128)/miya-hceye/  (126b)MORPHEXPR*LAPSECOINCIDE(]Ý )IDENT(Lar)

a.  ☞3�����4����*
b.3����R4����*!
c.��3��R4����*!
d.����R3����4*!
e.h(ceye)*!

Phonology is therefore sacrificed to morphology, and the increment is deleted. 30  The fact that
partial deletion of the prefix, as in ¡LK]¢·ÄLÄ¥, is not permitted can be attributed to relatively
high ranking of MAX, which is consistent with the general pattern of Kashaya, and further
supports treating the increment as part of a complex segment with the following consonant —
subject to IDENT rather than to MAX.
                                                

29 McLendon (1973: 94) reconstructs the prefix as Ð«mfÞßmed, so loss of the initial syllable led to the lack of
extrametricality, as in §4.3.  Since there is no initial increment, however, this exceptionality has to be treated
arbitrarily in the synchronic grammar.

30 The deletion creates an open syllable, enabling iambic lengthening.  It is not plausible to claim that the [a:] is
underlyingly long, and that the increment is deleted in order to preserve the length, since in all other instances where
an increment follows a long vowel, the increment is preserved and closed-syllable shortening occurs (see (117b); cf.
Buckley 1994c: 261).
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This increment deletion, while reminiscent of the Decrement, can be explained as a con-
sequence of adding a two-syllable prefix, rather than as the stipulative deletion which is required
for the idiosyncratic appli cation of the Decrement with the plural and directional suffixes.  (It
would also be the only case of the Decrement triggered by a prefix.)  Together with the blocking
of extrametricality in (123), it demonstrates that the distributional restriction on the increments is
not just a generalization over lexical entries, but an active and enforced requirement of the
grammar.  In addition, these phenomena sharpen our understanding of the nature of the distri-
butional requirement on the increment: it is not simply preceding any foot (see (127c)), nor is it
simply unfooted (see (123)).  Rather, it is necessarily before the first foot of the word, a result of
the incremented consonant being the first segment of that foot.

7.  Conclusion

The diverse phenomena outlined above in Nootkan and Kashaya provide evidence of the foot as
a constituent which can license marked structure, and in particular the initial foot as a privileged
licenser.  The distributions of vowel length and glottal stops in Nootka rely on a foot in initial
position in the word, though that position may not be crucial to the analysis.  In Kashaya,
however, the status of the foot as initial is unambiguous and has to be included in the expression
of the patterns discussed.  Elision (§4) and Durative allomorphy (§5) — as well as underlyingly
floating moras (§3.2) — are conditioned according to whether the relevant vowel or suffix
occurs anywhere within the first foot, while laryngeal increments (§6) are restricted to
consonants occupying the initial position within that foot.  The stress shift outlined in §3.2,
where an initial CVV foot, or one that has been flipped from CVV.CV to a canonical iamb, can
also be construed as treating the first foot as special: noninitial CVV feet are fully able to bear
stress, as shown by examples such as É£¢àHº¥¢áâº¥ÉH in (73e), and Foot Flipping does not occur
in noninitial feet.31

While the special status of the initial foot in Kashaya may have originated at a tim e when it
was always the stressed foot, that correlation is no longer true because of the current pattern of
stress shift illustrated in §3.2.  Kashaya may be unusual in the extent to which it exploits the
category “first foot”, but the category itself has cross-linguistic precedent.  In addition to the
examples discussed in this paper — it is a plausible analysis of Guugu Yimidhirr (§1.3) and is
compatible with the Nootka facts (§2) — I suspect that many phonological patterns can be
analyzed with the same notions.  For example, in Menomini iambic lengthening affects only the
first foot, while other rules apply outside that domain (cf. Hayes 1995).  Further, Macken &
Salmons (1997) show that a number of ongoing sound changes in Mixtec can be understood
properly only by reference to a right-aligned foot template, whether within the foot or at its left
edge.  An adequate theory of phonology must be able to make appropriate reference to these
categories.  I have shown that this role can be filled by the constraint type COINCIDE and the
function Edgemost (Zoll 1996), situated in a general theory of constraint interaction (Prince &
Smolensky 1993).

                                                
31 The fact that a second CVV foot is not skipped could be attributed to the Peripherality Condition, if

extrametricality is the device used to encode the stress shift (Buckley 1994b,c).
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