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ABSTRACT 

This study proposes that metrical constituents are inherently 

headless and stress is autosegmental. Chapter 2 argues that, since 

stress is the only diagnostic for the presence of a metrical head, the 

latter is redundant and must be eliminated from phonological theory. 

Further arguments for the inherent headlessness of feet are cited fl:om 

the theory of prosodic morphology (McCarthy and Prince 1990, Crowhurst 

1991b) and from the facts of YidinY stress (Dixon 1977, Crowhurst 1991a, 

C~owhurst and Hewitt, to appear). Next, stress is shown to exhibit the 

following auto segmental properties: stability (Bedouin Hijazi Arabic) , 

morphemic stress (Spanish, Turkish, Tagalog) and the ability to float 

(Mayo, Tagalog). After comparing the properties of stress with those of 

autosegments, it is concluded that stress is an autosegment. 

Assuming that feet can be either disyllabic, bimoraic or iambic 

(Hayes 1991), the above conclusion predicts the existence of five types 

of binary stressed feet. These are the left- and right-stressed syl

labic foot, instantiated by Warao and Mayo, respectively, the left- and 

right-stressed moraic foot, instantiated by Cairene Arabic and Turkish, 

respectively, and the iambic foot, instantiated by Hixkaryana. The 

asymmetric nature of the iamb is attributed to the Weight-to-Stress 

Principle (Prince 1990), which allows stress to be assigned directly to 

heavy syllables. Furthermore, this principle predict6 all and only the 

attested types of unbounded stress systems. Chapter 5 argues that 

stressless feet and unfooted stresses are instantiated in Mayo, and the 

theories of Halle and Vergnaud 1987a, b and Hayes 1987, 1991 are shown 

to be incapable of accounting for these facts. 
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The autosegmental theory of stress advances phonological theory in 

three ways. First, it eliminates most of the principles and devices 

which up to now have bee~ used only to dcscribe stress, leaving only the 

abstract stress autosegment which is itself subject to the principles of 

autosegmental theory. Second, this approach attributes many of the ap

parent differences between stress and tone to differences in their 

respective domains rath~r than differences in their formal properties. 

Third, the autosegmental theory of stress facilitates the formalization 

of a number of stress systems with heretofore complex analyses, includ

ing Yidin Y, Mayo, Cairene Arabic, Turkish, Khalkha Mongolian and Taga

log. 
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CHAPTER 1 

INTRODUCTION 

1.1. Overview: The Need for a New Theory of Stress. 

A basic premise of generative grammar is that each natural lan-

guage consists of a very small number of semi-autonomous abstract sys-

tems, each one comprised of a finite inventory of universal, binary-val-

ued variables and constrained by a set of universal principles. 1 Lan-

guage-particular differences in the setting of these variables, commonly 

called parameters, are assumed to account for all the ways in which 

grammars vary from one language to another. In other words, the genera-

tive approach assumes that every language has a grammar that adheres 

rigorously to some set of universal laws and which differs from the 

grammars of other languages in only a few very simple ways. In this 

view, the seemingly chaotic surface alternations of any language may be 

accounted for by corre=tly selecting one of two possible values for each 

of a handful of universal linguistic parameters. 

This study focuses on the difference between two abstract linguis-

tic systems: metrical phonology and nutosegmental phonology. Metrical 

theory was originally developed in order to account for a large body of 

prosodic phenomena known as stress. Autosegmental theory, on the other 

hand, was first developed in order to account for certain cross-linguis-

tic regularities in the distribution and func~ion of tone. Since its 

introduction, the application of autosegmental theory has been extended 

1Some parameters have more than two possible values, but even for 
these parameters the number of possible values is still small. 
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in order to account for a number of other features besides tone, inc1ud-

ing [NASAL), [ADVANCED TONGUE ROOT) ([ATR), [ROUND) and [BACK). For 

the most part, however, the body of phenomena collectively known as 

stress has been considered to lie outside the realm of autosegmental 

theory. Although stress is realized phonetically as tone in a number of 

languages, its phonological behavior has been considered to be distinct 

enough from that of tone to warrant the claim that stress and tone are 

independent phenomena, at least at some abstract level. The present 

study is concerned with the following question: What is it that for

mally distinguishes these two sets of phenomena from one ano~her? 

Accordingly, this study is centered around two major cl~ims. The 

first of these is that stress is formally autosegmental. This means 

that all apparent phonological differences between stress and tone (or 

any other autosegment) are due to their different domains rather than to 

any difference in the principles under which they operate. 

This is not intended to imply that tone is the only phonetic mani

festation of stress. Rather, the claim is that stress, like tone, is 

capable of functioning as an autosegment, and that all stress-related 

rules should be expressed using the same formalism that is used for 

other phonological processes. A full discussion of the phonetic fea

tures of stress is beyond the scope of this thesis. 

This study's second major claim, which is closely related to the 

first, is that all feet are inherently headless. As such, they are 

available as domains for any kind of operation, including the insertion 



of an autosegmental feature of prominence. When the latter occurs, we 

have what is typically known ~s stress. 
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Thus, this study is a proposal about metrical theory and the man

ner in which it differs from cr is similar to autosegmental theory. 

Specifically, it is argued that (i) all feet are inherently headless and 

(ii) whenever stress is assigned to a foot or any other domain, it is 

assigned via the principles of autosegmental theory. 

A clarification of terms is in order at this point. In generative 

grammar, the term head is normally used to define a formal relationship 

between two or more elements, whereas stress refers to the presence of 

phonetic features which in many cases have been used as a diagnostic to 

determine grouping kno~ as metrical structure. It has been assumed by 

many researchers (e.g., Halle and Vergnaud 1987a, b, Hayes 1987, 1991 

and Crowhurst 1991b) that a stressed element is necessarily the head of 

some metrical structure. However, given my claim that stress functions 

as an autosegment (i.e., an autonomous feature), there is no way for a 

grammar to ensure that stress will always mark headship. Furthermore, 

since this proposal views feet as inherently headless, it would be in

consistent to view a stressed element as the head of some metrical 

structllre. Throughout this study, therefore, whenever a stress autoseg

ment has been assigned to a foot, I refer to that foot as a stressed 

foot rather than a headed foot. Thus, by avoiding the term head (except 

in chapter 2's formal arguments for the inherent headlessness of feet), 

it is possible to distinguish between stressed feet and stressless feet 

by the presence or absence of a stress autosegment, respectively. 
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The remainder of this chapter overviews four theories which are 

assumed (in part) for many of the arguments in this thesis, and then an 

outline of the remaining chapters is presented. 

1.2. Background. 

This section briefly reviews four theories which play important 

roles in the central proposal of this thesis. The first of these is 

moraic theory (Hyman 1985, Hayes 1989). which is foundational not only 

to my proposal but also to the approaches to metrical theory that I ar

gue against. The second theory to be reviewed is that of Hayes 1987, 

1991, which proposes a universal inventory of three primitive metrical 

feee. Hayes' theory is important to this study because chapters 2 and 3 

argue for a modified version of Hayes' inventory of feet in which all 

feet are inherently headless. The third theory, which is generally 

known as lexical phonology (Kiparsky 1979, 1982, 1985, Mohanan 1982, 

1986, Halle and Vergnaud 1987a and b), concerns the manner in which mQr

phology interacts with phonology. The fourth theory is concerned with 

the formalization of the Obligatory Contour Principle (Leben 1973, 

Archangeli 1985, McCarthy 1986, Myers 1987, O~den 1988, Yip 1988a), 

which prohibits the occurrence of adjacent identical features in a 

phonological representation. I discuss each of these in turn below. 

1.2.1. Moraic Theory. 

The fundamental claim of moraic theory is that the only element 

intervening between the syllable node and the segmental root node is the 
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mora. The moraic model of the syllable was first fnTli,alized in Hyman 

1985 and further developed in Hayes 1989. Under this approach, the syl-

lable contains neither an ons~t nor a rhyme. 2 Instead, every syllable 

contains one or more moras (~), as shown in (1). Each X represents a 

segment; parenthases indicate optionality. 

(1) Hayes 1989: 
(a) Light Syllable: (b) Heavv Syllables: 

(f (f (f 

/1 /1\ /1\ 

I 1\ I ~ ~ 
I I 

I ~ ~ 1/1 
(X)X(X) (X)X X (X)X(X) 

ta, tat tat taa, taat 

Notice that the distinction between a heavy syllable and a light syl-

lable is expressed entirely by the number of moras in the syllable; the 

segment count is irrelevant. Thus, the representation in (la) has ex-

actly one mora; this is what distinguishes it as light. If it has an 

onset and/or coda, the former is adjoined directly to the syllable node 

without any intervening structural node and the latter is adjoined to 

the mora. 3 ,4 In contrast, each of the representations in (lb) has two 

moras; this is what distinguishes each syllable as heavy. Again, if 

2See Halle and Vergnaud 1980 and Harris 1983 for discussion of the 
onset-rhyme model of syllable structure. 

3Katada 1990 and Ishihara 1991 argue that Japanese onset~ are in 
fact adjoined to the mora, as in Hyman's 1985 model, rather than to the 
syllable. Peng 1992 argues that this is true of other languages as 
well. This issue has no direct bearing on a theory of stress because 
the number of moras per syllable is the same under both models. 

4The term coda is used in a purely descriptive sense to refer to 
any consonant that is in the same syllable with a preceding vowel. 
Likewise, the term onset refers to any syllabified consonant that is not 
a coda. 
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there is an onset, it is adjoined directly to the s~'llable node. How-

ever, the status of the coda, if the~e is one, lnay vary in heavy sylla-

bles: If the preceding material is bimoraic, then the coda is adjoined 

to the second mora; it does not project a third mora. S If, on the other 

hand, the preceding vowel is monomoraic, then the coda must project a 

second mora (i.e., it is moraic) in order for tne syllable to be con-

sidered heavy. 

The basic argument for the existence of the mora stems from the 

observation that syllables in many languages exhibit a weight distinc-

tion, i.e., certain phonological rules (including, but not limited to, 

rules of stress assignment) distinguish syllables that contain two moras 

from those that have only one. Since this weight distinction generally 

ignores onsets, it cannot be expressed in terms of the number of seg-

ments in a syllable. Therefore, Hyman 1985 explicitly argues for the 

existence of the mora (which he refers to as a weight unit) as a funda-

mental prosodic unit. 6 

In summary, moraic theory attempts to account for phonological 

processes which refer to constituents that are intermediate between seg-

ments and syllables. The motivation for moraic theory comes from the 

observation that, although no linguistic process has ever been found in 

which the total number of segments within a syllable is counted, never-

SAlthough Hayes 1989 assumes this in most of his discussion, he 
also points out that there is evidence for trimoraic syllables in Proto
Germanic, Hindi, Dutch, Danish, Persian and Estonian. I assume that the 
theory of stress proposed in this thesis is able to account for these 
languages, since my theory makes no assumptions about how many moras may 
occur in a syllable. 

6See Trubetzkoy 1969 for an early discussion of such weight dis
tinctions. 
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theless many languages exhibit ccuntinq of a subset of ~he segments of 

each syllable: the moras. 

Having laid the foundation of moraic theory, I next review Hayes' 

1987, 1991 proposed inventory of primitive metrical feet. A modified 

version of Hayes' inventory, in which all feet are inherently headless, 

is proposed and argued for in chapter 2. 

1.2.2. The Metrical Theory of Hayes. 

Hayes 1987, 1991 argues for the inventory of primitive foot types 

that is shown in (2) .7,8 The· in each case represents prominence, 

i.e., the head of the foot; a period (.) represents non-prominence. 9 In 

the representations of the moraic trochee and the iamb, the or construc-

tion means that the leftmost structure is built wherever possible; 

otherwise, the rightmost structure is built. In the case of the iamb, 

7Hayes 1981 uses a different system to categorize stress. Under 
this account, a language has quantity sensitive (QS) stress if the non
heads of feet are restricted to light syllables, and a language has 
Obligatory Branching (OB) stress if the non-heads of feet are restricted 
to light syllables and the heads of feet are restricted to heavy sylla
bles. Except where otherwise noted, all discussions of Hayes' theory 
refer only to Hayes 1987, 1991, and not to Hayes 1981. Also, Hayes 1987 
allows degenerate feet in some instances where Hayes 1991 does not allow 
them. The question of degenerate feet is discussed in chapter 2. 

8In addition to the primitive metrical feet proposed in Hayes 
1987, 1991, Dresher and Lahiri 1991 argue for the existence of an uneven 
trochee (~~ q) in Old English. Ishihara 1990 cites evidence for a heavy 
morphological foot (~~ ~~) in Okinawan Japanese, and Hammond 1990b ar
gues for the use of this foot in the stress system of Lenakel; Crowhurst 
1991b also discusses the latter two languages. The question of whether 
or not such feet exist is not relevant here, since their existence may 
be straightforwardly accomodated by the theory that I propose. 

9Hayes uses x instead of * to represent metrical heads. Through
out this study, I follow Halle and Vergnaud 1987a and b in utilizing * 
to represent not only metrical heads but a190 (or. a lower line) all po
tential stress-bearing units. The use of * to identify potential 
streSS-bearing units is discussed in section 2.1.1. 
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there is a three-way hierarchy of preferences; Hayes refers to the left-

most representation as the preferred or canonical iambic foot. 

(2) Have~' 1987. 1991 Foot Inventory: 

KEY: a~ = light syllable; a~~ = heavy syllable; a 

Syllabic Trochee: 

Moraic Trochee: 

Iamb: 

(* .) 

11 a 

(* .) (*) 

a~all or all~ 

Preferred: Else: 

any syllable 

or 

Hayes' theory assumes that the above three foot types are always con-

structed with inherent heads and that no other kinds of stress feet are 

possible. I return to this point in chapter 2, where it is argued that 

stress and foot structure must be formally separate. As a consequence 

of this conclusion, chapter 3 argues that right-stressed syllabic feet 

and right-stressed moraic feet are attested in Mayo (a Uta-Aztecan lan-

guage) and Turkish, respectively, contrary to Hayes' claim that such 

feet do not exist. lO 

Before going on, however, each of Hayes' primitive foot types --

the syllabic trochee, the moraic trochee and the i&.tb -- is illustrated 

below using data from Warao, Cairene Arabic and Hixkaryana, respec-

tively. 

lOI use the term right-stressed in place of Hayes' term right
headed in order to be consistent with my central claim that stress and 
foot structure are logically separate. However, when citing analyses 
from other works (such as Hayes 1991, discussed below) which assume that 
feet have inherent heads, I will use the terms right- and left-headed. 
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The stress system of Warao, a language of Venezuela, provides a 

simple example of the syllabic trochee. According to OsboL~ 1966, pri-

mary stress in Warao falls on the penultimate syllable in most words, as 

illustrated in (3). Secondary stresses occur on every other syllable 

preceding primary stress. Primary and secondary stresses are indicated 

by acute and grave accents, respectively. 

(3) Warao (Osborn 1966): 

tlra 
apau 
koranu 
ruhunae 
yiwaranae 
nahoroahakutai 
yapurukitanehase 

woman 
well placed 
drink it! 
he sat dOM] 

he finished it 
the one who ate 
verily to climb 

Osborn reports a few instancp.s of primary stress occurring on the final 

syllable or on the antepenultimate syllable, but the alternating sec-

ondary stre9~es are always determined by the placement of primary 

stress. Hayes does not comment on these exceptional forms, but I assume 

he would use lexical accent and/or extrametricality to account for them. 

Hayes 1991 accounts for the basic pattern in (3) with the following 

rule: 

(4) Stress Assignment in Warao (Hayes 1991) : 

Form syllabic trochees from right to left. 

Applying this rule, words containing an even number of syllables will be 

exhaustively footed, as illustrated in (5). 



(5) Input: Build 1st Foot: 

* 
q 0 q 0 o 0 (0 0) 

II II I I I II II II I 
r u hun a e r u hun a e 

Build 2nd Foot: 

* 
(0 
II 

* 
0) (q 0) 

II I I I 
r u hun a e 

In order to derive the difference between primary and secondary 

stress, Hayes applies the End Rule (6) to the output of (4). The End 

20 

Rule, which was first proposed in Prince 1983, has the effect of promot-

ing a single stress, either the leftmost or the rightmost, so as to make 

it more prominent than all the other stresses in the word. 11 

(6) End Rule right. 

Languages vary as to which stress gets promoted, but Hayes 1991 follows 

Prince 1983 in assuming that the End Rule can apply only to a paL~pheral 

stress, i.e., either the leftmost or the rightmost. 

The application of End Rule right is illustrated below. Notice 

that Hayes formalizes this rule by grouping all of the previously-

derived stresses into a single constituent, which Hayes refers to as a 

word tree, and then inserting another stress mark above the rightmost 

member of this constituent. 12 

11The End Rule is only one of many devices which have been pro
posed in order to derive contrastive degrees of stress. Since this 
study is concerned only with the basic contrast between stressed and 
stressless elements, I generally avoid discussing the relative merits of 
the End Rule as opposed to other devices. However, section 3.2 suggests 
that the End Rule may be redundant given the theory proposed here. 
Also, section 6.1 proposes an autosegmental version of the End Rule. 

12Liberman 1975 was the first to represent hierarchical stress 
using columns of identical elements. 
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(7) Output of ( 5) : Bnd Rule Right: Final Output: 

* 
... * (* *) 

(0' 0') (0' 0') (0' :l (0' 0') 

II II II I II II II I 
r u hun a e r u hun a e rtihunae 

As was demonstrated in (5), words containing an even number of 

syllables are exhaustively footed. However, since degenerate feet are 

forbidden under Hayes' theory, any word that has an odd number of sylla-

bles will correctly end up with an unfooted (hence, unstressed) initial 

syllable, as in (8). 

(8) Input: 

(J 0' (J 

II II II 
k a ran u 

Build 1st Foot: 

* 
0' (0' 0') 

I I I I I I 
k a ran u 

Build 2nd Foot: 

Blocked: No 
degenerate feet 

Output: 

kor.inu 

Thus, Warao is an example of a language in which syllabic trochees are 

built iteratively from right to left. 

Next, I review Hayes' 1991 analysis of the stress pattern of Cai-

rene Arabic as an example of moraic trochees. The data are from Langen-

doen 1968 and are also found in McCarthy 1979 and Ralle and Vergnaud 

1987b. The facts of Cairene Arabic stress may be summarized as follows: 

(9) Stress in Cairene Arabic: 

(a) Stress is on the last syllable, if it is superheavy. 
(b) Otherwise, stress is on the penult, if it is heavy. 
(c) Otherwise, stress is on the antepenult or penult, whichever is 

separated by an even number of syllables from the immediately 
preceding heavy syllable, if there is one, or from the begin
ning of the word if there is none, where zero is counted as 
even. 
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The term superheavy means that a syllable haa three segments which would 

normally be counted as moraic. However, superheavy sy!lables occur only 

in word-final position, so their prosodic status is open to debate. 13 

Each of the three cases described in (9) is illustrated in (10): The 

final syllable is superheavy in (a) but not in (b) or (c), which ccrre-

spond to (9) (b) and (c), respectively. 

(10) (a) katAbt I wrote sakak!in !-nives 

(b) qam~lti you (f.sg.) did had~ani these (f. du • ) 

(c) mart Aba mattress bfucala misers 
katab!tu they wrote kAtaba he wrote 
shajarAtun tree shajarAtuhu his tree 
:adwiyacuhu bis drugs 'adwiyatUhumaa their drugs 

Hayes 1991 derives the above stress patterns as follows: 

(11) Stress Assignment in Cairene Arabic: 14 

a. Mark a final mora extrametrical except when it is the only mora 
in the syllable. 

b. Parse the word from left to right into moraic trochees. 

c. End Rule right. 

13McCarthy and Prince 1990 claim that trimoraic syllables do not 
exist in Arabic. Specifically, they claim that the third 'mora' of a 
superheavy syllable is extrasyllabic. The facts of stress do not seem 
capable of resolving this issue for the following reason. Since a final 
heavy syllable has no effect on the stress pattern, it is necessary to 
postulate a rule which renders either the final mora or the final seg
ment extrametrical, as discussed below. Either way, it is not possible 
to determine, on the basis of stress, whether the final segment of a su
perheavy syllable is non-moraic or whether it is actually moraic but in
visible as a result of the extrametricality rule. 

14Step (a) actually consists of two different extrametricality 
rules in Hayes 1991. Since all the correct forms appear to be derivable 
from a single rule, I have modif1ed Hayes' analysis accordingly. 



23 

The application of the above rules is illustrated in (12), where EM 

ref~rc to the extrametricality rule (11a): 

(12) Input: Build Feet: 

* * 
p. p. p. p. (p. p.) (p. p.) 

I I I I I I I I 
katabitu N/A kata bitu 

End Rule: 

(* *) 

(J.I J.I) (p. p.) 

I I I I 
kata bitu 

Output: 

kAtabitll 

Notice that the predicted output is kAtabitu, with secondary stress on 

the first syllable. Although there is some disagreement over the ques-

tion of whether or not Cairene Arabic exhibits secondary stress, Hayes 

1991 claims that secondary stress is attested in the predicted places by 

the fact that a vowel bearing secondary stress fails to undergo a 

phrasal syncope rule (Kenstowicz 1980) which applies to stressless 

vowe1s. 1S 

Now consider what happens when a word contains three short sy11a-

b1es, as in (13). Since foot-building occurs from left to right, the 

first two moras are incorporated into a foot, but the third mora remains 

unfooted because of the ban on degenerate feet. 

(13) Input: EM: Build ~eet: End Rule: Output: 

* 
* (*) 

p. p. p. (/J p.) P- (p. p.) P-
I I I I I I I I I 

buxala N/A buxa la buxa la btixala 

15In fact, Hayes 1991 uses this to argue against one aspect of the 
theory proposed in Halle and Vergnaud 1987a and b. See footnote 6 in 
section 2.1.1 for a discussion of the relevance of this matter to my 
proposal. 
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Thus, when all of the syllables in a word are light, the stress 

pattern is determined by whether the overall syllable count is odd or 

even. However, this method will not accounc for the stress pattern of 

words such as qamalti. In order to account for this stress pattern, it 

is necessary to appeal to t~e p::-inciple of Sr11able Integrity, which was 

first proposed in Prince 1975: 

(14) Syllable Integrity: Every foot boundary must coincide with a 
syllable boundary. 

This principle simply means that no foot boundary may occur in between 

two tautosyllabic moras. 16 

The impact of Syllable Integrity on Cairene Arabic stress is that 

a monomoraic syllable in between two bimoraic syllables (or between the 

edge of the word and a bimoraic syllable) will never be incorporated 

into a foot. To do so would violate either the ban on degenerate feet, 

by making that mora into a monomoraic foot, or the Syllable Integrity 

Principle, by building a foot from the loce mora plus a single mora from 

the bimoraic syllable. 17 The violations are illustrated in (15). 

(15) Illicit Degenerate Foot: Violation of Syllable Integrity: 

(f (f (f (f (f (f 

I \ I I \ I \ I I \ 
* (Il Il) (Ill (Il III * (Il III (Il p.l Il 

16See Rice 1990 for the use of Syllable Integrity in deriving Pa
cific Yup'ik stress. 

17A third logical possibility would be to incorporate the lone 
mGra into a foot with the two moras of an adjacent syllable. Hayes al
lows this for iambs, as discussed below, but not for trochees. 



25 

The effect of Syllable Integrity upon the output of foot-building 

in q~lti is illustrated in (16). Notice that the first mora cannot be 

incorporated into a foot with the following mora in this case, because 

to do so would create a syllable-internal foot boundary. Consequently, 

the first mora remains unfooted and stress ends up on the heavy 

syllable. 

(16) Input: 

p. p.p. p. 

I II I 
qamalti N/A 

Build Feet: 

* 

p. (p.p.) p. 

I II I 
qa mal ti 

End Rule: Output: 

* 
(*) 

p. ( p.p.) p. 

I II I 
qa rn"ll ti 

As evidence for the claim that the initial vowel in such words is un-

footed, Hayes points out that the aforementioned phrasal syncope rule 

applies to the initial vowel in forms such as q~lti but not to the 

initial vowel in forms such as katabitu, for which there is independent 

evidence that the first vowel belongs to a binary foot. 

Hayes' rule of final mora extrametricality is motivated by forms 

which end in a heavy syllable, such as shajar~tun. Without the extra-

metricality rule, the two moras of a final heavy syllable would be in-

corporated into a foot, as demonstrated in (17). 

(17) Input: Build Feet: End Rule: Output: 

* 
• * (* .) 

p. p. P. /-tp. (p. p.) p. ( p.p.) (p. p.) p. ( p.p.) 

I I I II I I II I I I II 
shajaratun N/A shaja ra tun shaja ra tun *shajaratun 
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In fact, stress never occurs on a final heavy syllable. The only way to 

derive this fact is to somehow ensure that final heavy syllables are 

treated as light syllables. As stated in (lla), Hayes achieves this via 

the rule of final mora extrametricality. Accordingly, the derivation of 

shajaratun proceeds as in (18), Ilhere the final syllable is treated as 

light. 

(18) Input: EM: Build Feet: End Rule: 

* 
... ... (... ...) 

p. p. p. p.p. Il P. P. p.<p.:;- (p. fJ) (p. p.) <1-1> (p. 1-') (p. p.) <p.> 

I I I II I I I I I I I I I I I I I I I 
shajaratun shajaratu n shaja ratu n shaja ratu n 

OUtput: 

shiljaratun 

Likewise, the stress pattern of 'adwiyatuhumaa is correctly derived by 

invoking final extrametricality: 

(19) Input: 

p.p. p. p. p. p. p. p. 

II I I I I 1/ 
'adwiyatuhuma 

End Rule: 

... 
... ... ... 

(p.p.) (p. p.) (p. p.) p.<p.> 

II I I I I 1/ 
'ad wiya tuhu rna 

EM: 

Ill-' P. I-' /-I P. 1l<P.> 
II I I I I 1/ 

'adwiyatuhuma 

Output: 

, ildwi ya tUllumaa 

Build Feet: 

... ... ... 
(1lP.) (p. Il) (/-I p.) P.<Il> 

II I I I I 1/ 
'ad wiya tuhu ma 
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Although extrametricality prevents stress from occurring on a fi-

nal heavy syllable, it cannot prevent foot-building from occurring in a 

superheavy syllable. Consequently, a superheavy syllable is always 

stressed, as illustrated in (20) .18 

(20) Input: Build Fe~t: End Rule: Output: 

* 
* (*) 

Il Il Il Il Il Il 1l<1l> Il (Il 1l)<Il> Il (Il Il) </l> 

I I I I I I I I I I I I I I 
kata b t kata b t kat a b t kat a b t katabt 

The Cairene Arabic data motivate the moraic trochee because it 

alone allows for all of the attested stress patterns to be accounted for 

by a single set of rules. The syllabic trochee cannot be used because 

stress assignment is sensitive to syllable weight. Likewise, an analy-

sis utilizing the iamb would incorrectly predict that all feet are 

right-headed, which is inconsistent with forms such as bUxala and sha-

jaratun. 

To sununa.rize thus far, the stress patterns of Warao and Cairene 

Arabic exemplify Hayes' syllabic trochee and moraic trochee, respec-

tively. 

To complete the discussion of Hayes' inventory of primitive fp.et, 

I next consider the iambic stress pattern of Hixkaryana, a Carib lan-

18 (20) assumes, following I!cCarthy and Prince 1990, that a final 
consonant is moraic but extrasyllabic. One might also hypothesize that 
the final consonant of katabt has no mora of its own but is instead ad
joined either to the final mora or the final syllable. If this were the 
case, then the extrametricality rule in (lla) would need to be stated 
differently so as to make both moras of the final syllable visible to 
foot-building. 



28 

guag~ of northern Brazil (Derbyshi~e 19B5, Hayes 1991). Stress in 

Hixkaryana occurs cn closed syllables and on the nonfinal even members 

of a string of open syllables. Stressed vowels in open syllables are 

lengthened, but there are no instance a of underlying vowel length. Sam-

ple data follow: 19 

(21) Hixkaryana: 

khana:nfhno 
mfha : nanfhno 
6wtoh6:na 
t6hkurY~:hona 

t6hkurY~:hona:hasa:ka 

I taught you 
You taugh t him 
to the village 
to Tohkurye 
finally to Tohkurye 

Hayes accounts for the above distribution of stress by constructing 

iambic feet from lpft to right. Since stress never occurs on the final 

syllable, he assumes a rule which renders the final syllable (or mora, 

since word-final syllables are always monomoraic) extrametrical. This 

is illustrat~d below: 

(22) Input: Extrametricality: 

r1 r1 (j r1 r1 a r1 r1 r1 <r1> 

11\ II II II II 11\ II /1 II II 
t a h k u rYe h a n a t 0 h k u rYe h a n a 

Build 1st Foot: Build 2nd Foot: Output: 

• • • 
(r1 ) r1 r1 r1 <r1> (a) (r1 (1) r1 <r1> 

11\ II I I II II 11\ II II II II 
t a h k u rYe h on a t 0 h k u rYe h on a t6hkurYe:hona 

19Following Hayes 1991, I use Derbyshire's practical orthography 
with the addition of stress marks based upon Derbyshire's description. 
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Thus, the grammar of Hixkaryana constructs iambic feet iteratively 

from left to right. Hayes attributes ~he lengthening of stressed vowels 

in non-final open syllables to the fact that the grammar calls for 

iambic feet. 

In summary, Hayes' 1987, 1991 theory is able to account for a wide 

range of stress patterns using only three primitive metrical feet -- the 

syllabic trochee, the moraic trochee and the iamb -- plus a general pro

hibition against degenerate feet. Hayes' theory provides a basis for 

the new theory of stress that is proposed in chapter 2. 

Next, I discuss the theory of lexical phonology as it applies to 

this study. 

1.2.3. Cyclic Linking and Delinking. 

Chapter 3 demonstrates that the Mayo lexicon distinguishes between 

accented roots, which contain a floating lexical stress autosegment, and 

unaccented roots, which lack this autosegment. Bvidence for the float

ing status of the stress autosegment comes from the observation that 

stress always ends up on the very first vowel of an accented word re

gardless of its morphological composition, whereas second syllable 

stress is consistently observed in unaccented words. Chapter 5 argues 

that the reduplicative base is a disyllabic foot for unaccented words 

but only a syllable for accented words. 

In order to account for the above set of obsarvations, it is nec

essary to make some minimal assumptions regarding the manner in which 

morphology interacts with phonology. Therefore, I adopt the following 
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principles which are based largely on the work of Kiparsky 1973, 1979, 

1982, 1985, Mohanan 1982, 1986 and Halle and Vergnaud 1987a and b. 20 

First, I assume that each morphological operation triggers the applica-

tion of a set of phonological rules. 21 Second, if a phonological rule 

is available at one point in the darivation, then it is also available 

at all earlier stages of the de~ivation (i.e., it applies at any of 

those stages if its structural description is satisfied). Third, a 

grammar may permanently 'turn off' a phonologic~l rule at any point in 

the derivation. 22 

Applying the above three principles to Mayo, I argue for the fol-

lowing analysis in chapter 5: The floating stress autosegment of ac-

cented words links by rule from left to right at the beginning of a cy-

cle (i.e., immediately following any morphological operation) and under-

goes a delinking rule at some later point in the same cycle; this pro-

cess is repeated in each cycle. 23 The linking rule never gets turned 

off (i.e., it is both lexical and post-lexical), but the delinking rule 

20Many of the issues that are debated in these works are not cru
cial to the analysis of the Mayo data. I discuss here only those prin
ciples of lexical phonology which are needed in order to account for the 
Mayo data in chapters 3 and 5. Some of these principles are also needed 
in order to account for the facts of Tagalog stress in section 5.3. 

210f course, each rule applies only if its structural description 
is met. Since all Mayo affixes appear to be cyclic, I do not address 
th~ formal distinction between cyclic and non-cyclic morphemes that ap
pears to be operative in some other languages such as Russian and San
skrit (Halle and Vergnaud 1987a and b) . 

22See Myers 1991b for specific arguments for the latter two 
claims, known collectively as the Strong Domain Hypothesis. 

23pulleyblank 1986 (pages 114-16) argues that a delinked tone can
not relink ~~ri~3 th~ sc~e m~rphological cycle in which it was delinked. 
Indeed, section 5.1.2 demonstrates that the facts of Mayo stress and 
reduplication require that linking be ordered before del inking and that 
both rules be cyclic. Thus, the use of delinking and relinking in the 
analysis of Mayo stress is consistent with Pulleyblank's results. 
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is 'turned off' at the end of the lexical phase of the phonulo~I (i.e., 

after all word-level morphological processes have dpplied). As a re

sult, a lexical accent is always linked to the leftmost stress-bearing 

unit at the end of a derivation. Finally, I argue that the application 

of foot-building to an accented (i.e., already-stressed) stress-bearing 

unit produces a degenerate foot rather than ~he usual binary foot. The 

empirical basis for this latter claim is presented in section 5.1.2. 

Given this set of assumptions, the facts of stress and reduplica

tion in Mayo are readily accounted for. The above scenario does not in

troduce anything that is not already found in autosegmental theory ex

cepr. for tile claim that a linked accent affects the output of fcot

building by forcing a degenerate foot to be built instead of the usual 

binary foot. Section 5.1. 2 argues that this claim (or its equivalent) 

is needed regardless of whether or not one assumes cyclic linking and 

delinking. 

Next, the Obligatory Contour Principle is briefly defined and dis

cussed. This principle is invoked in a number of the analyses that are 

presented in the remaining chapters. 

1.2.4. The Obligatory Contour Principle. 

The Obligatory Contour Principle (henceforth, OCP) was originally 

proposed in Leben 1973 in order to account for an observed asymmetry in 

the tonal system of Mende. As originally formulated, the OCP prohibits 

the occurrence of adjacent identical tones. McCarthy 1985 extended the 

application of this principle to the realm of segmental phonology, 
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claiming that adjacent identical phonological features of any kind are 

prohibited. 

A number of arguments have since been raised against the OCP, most 

notably by Odden 1988. However, Archangeli 1985, Myers 1987 and Yip 

1988a all note that virtually all of the objections to the OCP may be 

dismissed if the notion of adjacency is properly defined. In particu-

lar, they claim that the OCP prohibits the occurrence of two identical 

features in a representation onl~ when the identical features are linked 

to adjacent structural nodes. This is illustrated in (23), where F is 

some feature and X is some structural node which is capable of being 

linked to F. 

(23) (a) Disallowed: (b) Allowed: 

* F F F F 

I I I I 
X X X X X 

The crucial difference between (23a) and (23b) is that the two F-bearing 

X's are adjacent and hence illicit in (a) but not in (b). Archangeli 

1985 argues for this view of the OCP based on the facts of vowel harmony 

in Nyangumarda, an Australian language, and Myers 1987 argues for the 

same view based on tonal processes in Shona. 24 

Furthermore, McCarthy 1979, 1981 and 1986, Halle and Vergnaud 

1987a, b and Archangeli and Pulleyblank (in press) all claim that even 

the representation in (23a) may occur when the (superficially) adjacent 

24For more extensive discussion of the OCP, see McCarthy 1986, Yip 
1988a and Odden 1988 as well as a summary of each of these works in 
Goldsmith 1990, pages 309-18. 
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F-bearing X's are considered to be on separate morphemic tiers, as 

illustrated in (24). 

(24) F 
I 
X X 

I 
F 

This claim, known as the Morphemic Plane Hypo~lesis, is discussed 

briefly in section 2.2.3. 

To summarize, the OCP prohibits adjacent identical elements within 

a given domain, but such adjacency is not prohibited if the identical 

elements ~re on different morphemic tiers. This view of the OCP is as-

surned throughout this study. 

1.3. Outline of the Remainder of the Thesis. 

As was mentioned earlier, the two central claims of this study are 

that (i) all feet are inherently headless and (ii) whenever stress is 

assigned to a foot, it is assigned via the principles of autosegmer.tal 

theory. In order to demonstrate the first point, chapter 2 begins by 

defining the notion of metrical head. It is pointed out that, although 

the terms metrical head and stress do not have the same meaning, they 

have often been used interchangeably. The formal properties of each of 

these entities are then reviewed. It is argued that, since stress is 

the only diagnostic for the presence of a metrical head, the latter is 

redundant and must be eliminated from phonological theory. Stress can-

not be eliminated in favor of metrical heads because stress can exist 
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without any corr~sponding metrical structure whereas metrical heads, by 

definition, presuppose the existence of metrical stru~ture. Thus, al

though the existence of metrical heads cannot be disproven, they do not 

actually do anything other than duplicate one of the functions of 

stress, nor can they replace stress in those contexts which are devoid 

of metrical structure. It is concluded, therefore, that feet do not 

have heads. Further arguments for the inherent headlessness of feet are 

cited from the theory of prosodic morphology (McCarthy and Prince 1990, 

Crowhurst 1991b) as well as from the facts of YidinY stress (Dixon 1977, 

Crowhurst 1991a, Crowhurst and Hewitt, to appear) . 

Having thus argued that all feet are inherently headless, I then 

explore the hypothesis that stress is autosegmental by reviewing the 

properties of autosegments and comparing those properties to the previ

ously-compiled list of the properties of stress. It is concluded that 

the formal behavior of stress is identical to the formal behavior of ~u

tosegments. That is, stress is an autosegment. 

Chapter 2 concludes with the central proposal of this thesis, 

which is that stress assignment universally consists of the insertion 

and linking of a stress autosegment in feet and/or some other prosodic 

domain. The predicted typology of stress is briefly discussed. It is 

assumed that there are only three primitive feet; these differ from 

Hayes' three foot types only in that Hayes' feet are inherently headed 

whereas these are not. The combination of this inventory of primitive 

feet with the independent ability of grammars to assign stress to either 

edge of a foot produces the following inventory of stressed feet: left-
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stressed syllabic, right-stressed syllabic, left-stressed moraic, right

str.essed moraic and iambic. The total absence of stress systems which 

stress the weak member of an iambic foot is accounted for by the Weight

to-Stress Principle (Prince 1990;, which overrides the otherwise-free 

abilicy of a grammar to combine any foot type with either direction of 

linking of the stress autosegment. 

Three additional principles are formalized in order to complete 

the theoretical framework which is assumed and argued for in the ensuing 

chapters. These concern (i) the claim that stress autosegments may be 

inserted into any prosodic domain, including the foot, (ii) the manner 

in which lexically-specified stress interacts with the process of foot

building, and (iii) the claim that all stressed feet within any given 

word must, at all points in the derivation, agree with respect to which 

edge stress is linked to. The latter statement is concerned only with 

feet which have been assigned a AtresSi it makes no claim regarding 

stres~less feet. 

Chapter 3 instantiates the predicted typology of binary stress 

feet with data from Warao, Mayo, Cairene Arabic, Turkish and Hixkaryana. 

The first four of these languages exemplify the four logically possible 

surfa~e combinations of a stress auto segment with a symmetric foot. The 

final language, Hixkaryana, is presented as an example of how the 

Weight-to-Stress Principle force9 a stress autosegment to link to the 

stronger member of an asymmetric foot. The Weight-to-Stress Principle 

is then invoked to derive the stress pattern of Khalkha Mongolian, 

Huasteco and a number of other languages with so-called 'unbounded' 
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feet. Following Prince 1990, it is argued that foot structure is not 

attested in these languages, and that the Autosegmental Stress Hypothe

sis actually predicts all and only those 'unbounded' stress patterns 

which are attested. 

The remainder of the thesis provides further arguments for the two 

key claims of the theory, i.e., that (i) stress and foot structure are 

logically separate and (ii) stress is autosegmental. Chapter 4 presents 

a detailed analysis of the facts of stress and vowel length in YidinY, a 

language of Australia, as evidence for the separation of stress and foot 

structure. Chapter 5 takes a closer look at Mayo and argues for the 

presence of floating accent in a number of Mayo words; similar evidence 

is presented for the existence of floating accent in Tagalog. Further 

evidence for the autosegmental nature of stress is deduced from base 

transfer effects in Mayo reduplication and from the interaction of seg

mental length and stress assignment in Mayo. 

Chapter 6 suggests how the proposed theory might be extended to 

account for the occurrence of mUltiple degrees of stress as well as in

stances of 'long range' stress shift under clash. A potential objection 

to the autosegmental theory of stress is also discussed. This concerns 

the observation that stress autosegments never seem to undergo the au

tosegmental process of spreading. It is suggested, as a preliminary ex

planation, that stress cannot undergo spreading because to do so would 

conflict with its central function of setting off one element in a rep

resentation as more prominent than all the others. 
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In summary, this study is an attempt to account for all s~ress

related phenomena in terms of principles and devices which are indepen

dently required outside the realm of stress. Two major conclusions are 

reached: (i) feet are inherently headless and (ii) stress is autoseg

mental. These conclusions are reinforced by the facts of stress in a 

wide variety of languages. 
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CHAPTER 2 

THE SEPARATION OF STRESS AND METRICAL STRUCTURE 

As was stated in chapter 1, the two central claims of this study 

are that (ii all feet are inherently headless and (ii) whenever stress 

is assigned to a fooe, it is assigned via the principles of autosegmen

tal theory. This chapter summarizes the various kinds of evidence, both 

theoretical and empirical, for these claims and presents the principles 

which form the basis for the remainder of the thesis. 

With regard to the first claim, the concept of headless feet is 

not new to the theory presented here. The possibility of headless 

metrical feet is built into the formalism of Halle and Vergnaud 1987a 

and b (henceforth, H&V) by virtue of the fact that their rules of con

stituent construction make no direct reference to heads. Rather, the 

assignment of heads to feet is handled by a separate rule or set of 

rules ordered after the rules which generate feet. Since the assignment 

of heads is explicitly ordered as a separate rule following the 

construction of feet, there exists a point at which feet are headless. 

H&V apparently assume that these headless feet are inaccessible to indi

vidual grammars; this point is developed in section 4.3.2. Neverthe

less, assuming that grammars are free to select some rules and omit 

others, H&V's formalism predicts that a language might have a rule gen

erating feet but no rule assigning heads to those feet. 

Halle and Idsardi 1992 are even more explicit in separating ~etri

cal heads from foot-building. For example, they use the term linking to 

relate metrical heads to feet. However, all heads are derived from 



metrical structure in Halle and Idsardi's theory, whereas in my theory 

headF are completely replaced by stress, which is formally independent 

of metrical structure. 
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Additional arguments for the inherent headlessness of feet are 

presented in Crowhurst 1991b. In particular, she demonstrates that the 

feet used in prosodic morphology are necessarily headless. However, she 

argues for a stage in the derivation of stress during which heads are 

assigned to feet, whereas I argue in this chapter that metrical heads 

are never required. 

In order to demonstrate that all feet are inherently headless. 

section 2.1 begins by defining the notion of metrical head and then 

points out that the latter is always interpreted phonetically as stress, 

i.e., stress is the only diagnostic for the presence of a metrical head. 

Next. it is argued that the concept of metrical head cannot be the sole 

formal representation of stress because there are numerous languages in 

which stress can exist without any corresponding metrical structure. It 

is concluded, therefore, that some kind of formal representation of 

stress is needed independently of the representation of metrical heads. 

This raises the following question which is central to this thesis: can 

stress, as a formal representation, take over the job of metrical heads? 

The ensuing sections of this chapter demonstrate not only that the 

answer is yes, but also that several useful results follow from this 

move. One of these is that the number of linguistic primitives is re

duced in that, whereas most generative theories of stress up until now 

have assumed the existence of metrical heads, these can now be elimi-
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nated. Sinc2 stress is needed as a primitive independently of metrical 

heads, no new primitives are added, and the total number of primitives 

is reduced by one under the theory proposed here. 

To summarize, although the existence of metrical heads cannot be 

disproven, section 2.1 argues that they entirely duplicate one of the 

functions of stress and are unable to replace stress in those contexts 

which lack metrical structure. It is concluded, therefore, that feet 

are universally headless. 

Next, two arguments are then presented in support of the claim 

that feet can exist apart from stress. These arguments are based on the 

theory of prosodic morphology (McCarthy and Prince 1990) and the facts 

of YidinY stress (Dixon 1977, Crowhurst 1991a, Crowhurst and Hewitt, to 

appear), respectively. 

Having thus eliminated the notion of metrical head and concluded 

that stress and foot structure are logically independent of one another, 

section 2.2 explores the hypothesis that stress is autosegmental. The 

properties of stress are reviewed, followed by an examination of the 

properties of autosegments. These two sets of properties are then com

pared. After eliminating those differences which pertain only to pho

netic substance and not to formal behavior, it is concluded that the 

formal behavior of stress is identical to the formal behavior of 

autosegments. That is, stress is an autosegment. 

The remainder of the chapter presents the basic proposal of this 

thesis, which is that stress assignment universally consists of the in

sertion of an autosegment into feet and/or some other prosodic domain. 



The predicted typology of stress is briefly discussed in two stages. 

First, it is argued that there are only three primitive (i.e., stress

less) feet. These are the syllabic foot, which consists of two sylla

bles, the moraic foot, which consists of two moras, and the i~ic foot, 

which consists of Hayes' iamb (see figure 2 in chapter 1) with the ex

ception of being headless. Second, the combination of this inventory of 

primitive feet with the independent ability of grammars to assign stress 

to either edge of a foot produces the following inventory of stressed 

feet: left-stressed syllabic, right-stressed syllabic, left-stressed 

moraic, right-stressed moraic and iambic. The asymmetry of iambic sys

tems is accounted for by the Weight-to-Stress Principle (Kager 1989, 

Prince 1990), which overrides the independent ability of grammars to as

sign stress to either edge of a domain. The instantiation of each of 

these stress types is postponed until chapter 3. 

Finally, four principles are formalized in order to complete the 

theoretical framework that is assumed and argued for in the ensuing 

chapters. These inolude the following. First, the Foot-as-Domain Prin

ciple states that stress autosegments may be inserted into any prosodic 

domain. In particular, it is claimed that the foot serves as a domain 

for autosegmental operations in stress systems in essentially the same 

manner as the word serves as a domain for autosegmental operations in 

grammars that do not utilize feet. Second, the aforementioned Weight

to-Stre=~ Principle is formalized. Third, the Degenerate Foot Principle 

concerns the interaction of lexical accent with the process of foot

building. Eased on data from Mayo, a Oto-Aztecan language of Mexico, it 
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is argued that the presence of a lexical accent linked to any element 

that is being incorporated into a foot forces that foot to become degen

erate. Finally, the Uniform Linking Constraint (based on the Uniform 

Headedness Constraint; see Halle and Vergnaud 1978, Stowell 1979, Ham

mond 1990b) states that all stressed feet within any given word must 

agree as to which edge the stress autosegment is linked to ~t all points 

in the derivation. 

I begin with a discussion of the formal relationship between 

stress and metrical structure. 

2.1. Defining the Relationship Between Stress and Metrical Structure. 

This section argues for two distinct claims: (i) that the concept 

of metrical bead must be eliminated from phonological theory, and 

(ii) that feet are always constructed without stress. In order to argue 

that metrical heads are never required, it is first necessary to define 

what is meant by the term metrical head. Therefore, this section begins 

with a review of the formal properties that haVe been attributed to 

metrical heads. A distinction is drawn between the purely theo~etical 

notion of metrical head and the more descriptive term stress. It is ar

gued that the role of metrical heads is redundant because the latter are 

always realized as stress, and yet stress m~y be shown to exist in con

texts which arguably lack metrical heads. Next, metrical heads are 

shown to be absent from the feet that are utilized in prosodic morphol

ogy. Finally. I briefly discuss the use of headless feet in the stress 

system of YidinY. Having thus argued that the concept of a metrical 



head lacks empirical motivation, it is concluded that all feet are in

herently t".eadless. 
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Next, I address the relationship between stress and feet. Two 

kinds of evidence are reviewed for the claim that feet are always con

structed without stress. The first of these concerns the natur~ of the 

feet that are used in prosodic morphology (McCarthy and Prince 1986, 

1990, Crowhurst 1991b) i the second concerns the inte~action of metrical 

structure and stress in Yidin' (Halle and Vergnaud 1987b, Hammond 1987b, 

Crowhurst 1991a, Crowhurst and Hewitt, to appear) . 

I turn first to the following questions: what is a metrical head, 

and is such a concept actually required? 

2.1.1. The Elimination of Metrical Heads. 

The concept of a metrical head, which is sometimes referred to as 

a strong position, has been utilized quite freely in the study of stress 

systems. (See, for example, Liberman and Prince 1977, Kiparsky 1979, 

Hayes 1981, 1982a, b, 1987, 1991, nammond 1985, 1986, 1988a, b, 1990b, 

Halle and Vergnaud 1987a and b, to name but a few). Nevertheless, very 

little effort has been devoted to isolating the formal properties of 

metrical heads. Two notable exceptions to this are Kager 1989 and 

Crowhurst 1991b. Kager defines a metrical head as a syllable which is 

the target of Syllable Adjunction, a rule which creates binary metrical 



44 

feet. 1 Thus, for Kager, a metrical head is defined solely in terms of 

its role in the rule of Syllable Adjunction. 

Crowhurst 1991b defines a metrical head in a manner which might 

seem different from Kager's but which is in fact functionally equivalent 

to it. Following Hayes 1981, 1982a, 1987 and 1991, Crowhurst states 

that 'the metrical head is a constituent required by and dependent on 

(i.e., occurring uniquely within) the metrical foot' (page 44). Thus, 

Crowhurst's theory, like Kager's, views the head as an obligatory ele-

ment of a metrical structure. 2 For Crowhurst, that metrical structure 

is a foot which mayor may not be binary, while Kager avoids the term 

foot but nevertheless creates the equivalent of a binary foot via his 

rule of Syllable Adjunction. In both theories (as well as that of 

Hayes), a metrical head is entirely dependent upon a metrical foot (or 

the equivalent) for its existence. 

lAs a consequence of this aspect of his theory, Kager proposes the 
Strict Binarity Hypothesis. My proposal is less strict than Kager's in 
that I argue for the presence of degenerate feet in certain Mayo words. 
I differ most significantly from Kager in that I do not require stress 
to be associated with foot structure; this is explained below. 

2Crowhurst also claims that a metrical head is a template, so that 
a grammar may require the head to be either bimoraic or monomoraic, in
dependently of the requirements on the foot itself. Crowhurst uses this 
approach primarily to explain why the feet used in stress systems can 
sometimes be degenerate while the feet used in morphological processes 
are always binary. However, Crowhurst's arguments for the templatic na
ture of the head depend crucially upon the assumption that the presence 
of stress implies the presence of a foot. As Prince 1990 points out, 
there are arguments against this assumption in unbounded stress systems. 
Since it is not clear that the foot is independently motivated in the 
crucial examples that Crowhurst cites as arguing for the templatic na
ture of the head, I view the latter as an untested hypothesis. 
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In contrast to the above theories, each of which defines a metri

cal head as an obligatory element of a metrical structure, I claim that 

metrical structures are inherently headless. The basic argureent for 

this claim is based on the observation that the presence of the lan

guage-particular feature or set of features which we refer to as stress 

(i.e., tone, length and/or volume) is the only available diagnostic for 

the presence of a metrical head. (For studies in the phonetics of 

stress, see Fry 1955, 1958, Lehiste 1970, Liberman 1975 and Pierre

humbert 1980). That is, to my knowled~2, no one has ever posited the 

existence of an abstract metrical head in surface representation apart 

from the existence of a corresponding non-abstract stress. Furthermore, 

in those instances where metrical heads are generated at intermediate 

stages of the derivation in positions which eventually surface without 

stress, some kind of machanism must always be invoked by which those 

metrical heads are deleted. For example, Halle and Vergnaud 1987a and b 

create the device of conflation for the express purpose of eliminating 

excess metrical heads. Conflation has the effect of eliminating all but 

the most prominent metrical head in a representation. 

Thus, there is no empirical evidence for the existence of metrical 

heads apart from the existence of stress itself. On the other hand, 

there are at least two arguments fur the existence of stress apart from 

metrical heads. The first line of reasoning comes from Prince 1983, 

1990, who points out that there are m~y occurrences of stress for which 

there is arguably no corresponding metrical structure (and hence no cor

responding metrical head). Prince's argument focuses on the observation 
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that stress in some l~~guages is assigned to heavy syllables without re-

gard for how close they occur to the edge of the representation. This 

class of stress system, which Hayes 1981, 1987 and 1991 refers to as un-

bounded quantity sensitive, is exemplified in Khalkha Mongolian, Yana, 

Aguacatec Mayan, Huasteco, Eastern Cheremis, Komi, Waalubal, Koya and 

Western Greenlandic Eskimo; each of these is described in Hayes 1981. 

For example, in Huasteco, the final long vowel of the word gets 

stressed; if there are no long vowels in a word, then the first vowel is 

stressed. Representative data are given in (1). 

(1) Huasteco (Larsen and Pike 1949): 

?a:suslom 
kW'ahi:lom 
?alabe:l 
hu:cu:k'cik 
bi:noma:c 
e:la:swa:y 
caba:l 
cabal 
?at'em 
cal am 
kW'aeap 
hilk'omac 

field of garlic 
widow 
pretty 
blisters 
one who gave 
(they) surely find each other 
earth 
cooked corn 
salt 
shade 
tarantula 
leftovers 

Notice that seme of the words in (1) contain sequences of two 

stressless syllables, and the location of each of these sequences of 

stressless syllables is determined only by the location of the first 

long vowel. Because Hayes 1991 assumes the Bijectivity Principle, which 

claims that there is a one-to-one ~orrespondence between metrical heads 

and metrical feet, he is forced to conclude from these facts that the 

grammar of Huasteco (as well as the grammars of the other languages men-

tioned earlier) constructs unbounded feet, i.e., feet which may contain 
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any number of ayllables. For example, the theory of Hayes 1991 parses 

?a:suslom as a single left-headed foot consisting of three syllables, as 

illustrated below. 

(2) * 
(* * ~i 

?a:suslom 

The problem with Hayes' theory is that unbounded feet, if they ex-

ist, should be available to function in templatic morphological pro-

cesses such as reduplication, just as binary feet have been observed to 

do. An example of such a process using unbounded feet would be a mor-

phological rule which copies everything up to and including the first 

heavy syllable of a stem. Since such processes appear to be unattested, 

I follow Prince in concluding that unbounded feet do not exist. (For 

additional arguments against the existence of unbounded feet, see Ham-

mond 1990b). Instead, I a~sume that stress assignment is achieved in 

languages such as Huasteco via the Weighc-to-Stress Principle, stated 

belo~. 

(3) Weight-co-Stress Principle (Kager 1989, Prince 1990): If heavy, 
then stressed. 

The Weight-to-Stress Principle simply means that, in some languages, 

stress is assigned directly to heavy syllables without the use of feet. 

Since words which lack heavy syllables are nevertheless stressed on a 

peripheral syllable in Huasteco as well as in all other languages with 

unbounded stress, the Weight-to-Stress Principle must be supplemented 



with the End Rule (Prince 1983, pages 73-79). The Weight-to-Stress 

Principle is discussed and illustrated in sections 2.3.3.2 and 3.2. 
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The point of the above discussion is this: since there is no in

stance of a morphological process which utilizes unbo~~ded feet, and 

since unbounded stress systems such as that of Huasteco may be accounted 

for without feet by appealing to the Weight-to-Stress Principle and the 

End Rule, I conclude with Prince 1983 (pages 73-79) and 1990 that un

bounded feet do not exist. Consequently, those languages which exhibit 

unbounded stress instantiate the existence of stress apart from feet. 

But since feet are not present in unbounded stress systems, then metri

cal heads, by virtue of their inherent dependence upon feet, cannot be 

present either. This constitutes the first argument for the existence 

of stress apart from metrical heads. 

The second argument is based on the observation that, in many lan

guages such as Spanish (Harris 1983), the location of stress is unpre

dictable in certain words. That is, even though a language may have a 

set of rules by which stress is normally assigned, there may be some 

words whose stress patterns are not derivable from those rules. In or

der to account for the exceptional stress patterns of these words, it is 

necessary to assume that they have a stress (or some element which would 

derive its exceptional location) already present in underlying 

representation. 

As an alternative to using lexical stresses (henceforth, lexical 

accents) to mark exceptional stress, one might imagine marking an entire 

foot in underlying representation. This will work for some languages. 
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However, as Michael Hammond (personal communication) points out, there 

are a few languages in which exceptional stress can be account~d ~or 

only with lexical stresses and not with lexical feet. For example, 

Macedonian has regular antepenultimate stress as well as a few words 

which are exceptionally stressed on either the penult or final syllable 

(Lunt 1952, Comrie 1976, Franks 1983, Halle and Vergnaud 1987b, Hammond 

1989b). Examples are given below. 

(4) Macedonian Stress: 

(a) Reqular Antepenultimate Stress: 

(b) 

vodenicar 
vodenica 
p61kovnik 
rabota 
vecer 
zb6r 

Exceptional 

konzumator 
literatura 
komunizam 
autobus 
citat 
restoran 

miller 
mill 
colonel 
work 
evening 
word 

Penult and Final 

consumer 
literature 
communism 
bus 
quotation 
restaurant 

Stress: 

Comrie 1976 points out that, whenever one or more syllables are suffixed 

to a word with penultimate stress, it exhibits regular antepenultimate 

stress. Likewise, whenever one syllable is suffixed to a word with fi-

nal stress, it exhibits penultimate stress, and following further suf-



fixation it exhibits regular antepenultimate stress. 'this is illus-

trated below. 3 

(5) konzumator 
autobus 

konzumator-i 
autobus-i 

konzumator-ot 
autobus-ot 

konzumator-ite 
autobus-ite 
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As H&V point out, in order to account for regular antepenultimate 

stress, it is necessary to assume that a final syllable is marked extra-

metrical by rule except when that syllable bears a lexical accent. 

Maximally binary, left-stressed syllabic feet are then built from right 

to left, and all but the rightmost stress is subsequently eliminated via 

conflation, as shown below. Here (and henceforth), each stress-bearing 

unit is represented by an asterisk above the appropriate segment, and 

stress (whether lexical or derived) is represented by an additional 

asterisk placed above the appropriate lower level asterisk. 

(6) Underlying: 

* * .. • 
vodenica 

Build 2nd Foot: 

• • 
(.) (* *) <*> 
vo deni ca 

Extrametricality: 

••• <.> 

V'odenica 

Build Word Tree: 

• 
(* .) 

(*) (* .) <.> 

vo deni ca 

Build 1st Foot: 

• 
• ( •• )<.> 

vr:ldeni ca 

Conflation: 

• 
(. .) 

• ( •• ) <.> 

vo deni ca 

Output: 

vadenica 

3The forms in (4) are basic citation forms, i.e., singular, with
out article and, for adjectives, masculine gender. In (5), the -i suf
fix represents plural without an article, the -at suffix represents sin
gular articulated and the -ite suffix combination represents plural ar
ticulated. 



In the case of a word with penultimate stress, extrametricality 

must apply because the final syllable is unaccented. The presence of 

accent on the penult forces a degenerate foot to be built, as illus-

trated below. 4 

(7) Underlying: 

* 
* * * * 

konzumator 

Extrametricality: 

* 
* * *<*> 

konz'.unator 

Build 1st Foot: 

* 
* *(*)<*> 

konzurna tor 

51 

The above analysis produces regular antepenultimate stress in a suffixed 

form of konzumator, as illustrated below. 

(8) Underlying: Extrametricality: 

* * 
* '* * * '* • • '* *<*> 

konzurnatori konzurnatori 

Exceptional final stress is derived as follows: 

(9) Underlying: Extrametricality: 

* 
* * * 
autobus Blocked by accent 

Build 1st Foot: 

* 
* *(* *)<*> 

konzurnato ri 

Build 1st Foot: 

* 
* * (*) 

autobus 

When one or two suffixes are added to a form with final stress, the 

derivations are the same as in (7) and (8), respectively. Thus, lexical 

accent is able to account for all of the instances of exceptional stress 

in Macedonian. 

4I illustrate only that portion of H&V's analysis which is rele
v~~t to the discussion at hand. For the full account of their analysis, 
see Halle and Vergnaud 1987b, pages 55-56. 
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There is no way, however, to account for Macedonian exceptional 

stress in a principled manner if lexical accents are replaced with lexi-

cal feet. In particular, suppose a word such as autobus were repre-

sented with an underlying final degenerate foot. Following the addition 

of two suffixes, such a word would be predicted to have penultimate 

stress rather than the attested antepenultimate stress. This is illus-

trated below. 

(10) Underlying: 

* 
* * (*) 

autobus 

Build 1st Foot: 

* * 
* * (*) (*) <*> 

autobu si te 

Suffixation: 

* * (*) * * 

autobus-ite 

Output: 

*autobusite 

Extrametricality: 

* *(*)*<*> 

autobusite 

(Should be autobusite) 

The problem in (10) lies in the assumption that an entire foot is pre-

sent in underlying representation (with the added assumption that such a 

foot cannot expand during the course of a derivation). In contrast, no 

such problem is encountered when lexical accent is used to represent ex-

ceptional stress. I conclude, therefore, that lexical accent is re-

qui red at least for Macedonian. Thus, exceptional ~tress in Macedonian 

instantiates the claim that there are some situations in which a stress 

is present in the derivation and yet it does not belong to a foot. 

Another alternativ~ to lexical accent is the use of lexically-

specified foot boundaries. This is proposed in Halle 1990 as well as in 

Halle and Idsardi 1992. However, they use these foot boundaries in a 
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manner that is notationally equivalent to using lexical accent, for they 

allow only one of a foot's two boundaries to be underlyingly present in 

any given representation. The presen~e of a single foot boundary forces 

stress to occur on a particular neighboring stress-bearing unit whose 

location is determined by the setting of the headedness parameter and by 

whether the lexical boundary is a right or left bracket. Hence, this 

approach does not constitute the use of underlying feet any more than 

does a theory which uses lexical accent. 

The above argument against the use of underlying feet is further 

supported by the fact that morphological processes should be able to ac-

cess lexical feet, if they exist, and yet this type of phenomenon has 

never been reported. In other words, if feet could be present in under-

lying representation, then we would expect to observe these exceptional 

feet in morphological processes such as reduplication. The apparent ab-

sence of such phenomena supports the claim that all feet are derived by 

rule. Consequently, idiosyncratic stress has to be attributed to 

stresses that are present (without any corresponding feet) in underlying 

representation. 5 

To summarize the foregoing discussion, I have presented two argu-

ments for the existence of stress apart from metrical heads. First, 

since feet are not present in unbounded stress systems, then metrical 

heads, by virtue of their inherent dependence upon feet, cannot be pre-

sent either. Second, the facts of exceptional stress in Macedonian re-

SCertain aspects of Mayo reduplication in certain words are idio
syncratic. However, chapter 5 argues that these effects are caused by a 
lexical accent rather than an underlying foot. 
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quire the use of underlying stresses. Underlying feet cannot be usad in 

Macedonian, nor has any morphological evidence been found for the exis-

te~ce of underlying feet. 

A third argument for the existence of unfooted stresses is based 

on the (superficially) complex interaction of stress and length in Mayo. 

In order to avoid a long digression from the topic at hand, however, the 

full discussion of these facts is deferred until section 5.2.1.1. 

Now, given that metrical heads have no phonecic correlate other 

than stress, and given that stress is not dependent upon the p~esence of 

a metrical head, there is no reason· to include metrical heads in repre-

sentations of metrical structure. 6 I conclude, therefore, that metrical 

heads are redundant and should be eliminated from phonological theory. 

A potential counter-argument must be addressed at this point. Re-

call from section 1.2.2 that one of the properties of Hayes' iambic foot 

is that its non-head, if it has one, must be light. (Recall that all 

feet have inherent heads in Hayes' theory). This property, coupled with 

the requirement that an iambic foot be 'right-headed', means that the 

6Recall from section 1.2.2 that there is some disagreement over 
the question of whether or not Cairene Arabic exhibits secondary stress. 
Hayes 1991 claims that metrical heads are attested in all the places 
where they are predicted by his theory, which incl~des non-final feet. 
The basis for this claim comes not from the existence of phonetic fea
tures of stress in non-final feet (for this is in dispute), but rather 
from the fact that a 'stressless' vowel on the left edge of a foot fails 
to undergo a phrasal SyrlCOp~ rule which wOlJld otherwise a~ply. If these 
'metrically strong' vowels should turn out to bear no stress features 
whatsoever, then they would constituta a potential counter-argument to 
my claim that metrical heads do not exist. If, however, they exhibit 
some kind of concrete phonetic features, then they do not constitute a 
counter-argument to my claim. This question does not appear to be 
answered in the existing literature on Cairene Arabic stress. 



fooe-building algorithm has to evaluate the weight of each potential 

'non-head' before it can decide where to place the next foot boundary. 

For example, if a grammar contains a rule which builds iambs from left 
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to right, then it will parse a string in the following manner. Since 

'non-heads' always have to be the leftmost member of an iamb, the foot-

building rule will begin by examining the weight of the leftmost sylla-

ble in the string. If that syllable is light, it will become a 'non

head' and the next syllable, regardless of its weight, will become the 

'head' of that same foot, as illustrated below. 

(11) 1st q Light. 2nd q Light: 1st q Light. 2nd q Heavy: 

* * 

If, however, the leftmost syllable is heavy, then it cannot become a 

'non-head.' Instead, that syllable will be the 'head' of a foot and the 

next syllable will start a new foot regardless of its weight, as shown 

below. 

(12) 1st q Heavy. 2nd q Light: 1st q Heav{. 2nd q Heavy: 

* * * * 
J..LJ..L J..LJ..L J..L -> (J..LJ..L) (J..LJ..L) J..L 

If parsing is from right to left instead of left to right, foot 

boundaries will still be determined on the basis of the requirement that 

'non-heads' be light. In this case, the rightmost syllable in the 

string will become the 'head' of a foot regardless of its weight, and 

the next syllable will be incorporated as the 'non-head' of that same 
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foot if and only if it is light; otherwise it will become the 'head' of 

a new foot:' 

(13) Final a Heavy. Penult a Light: Final a Heavy. Penult a Heavy: 

• 

Notice that, regardless of the direction of parsing, it is the 

'non-head' rather than the 'head' which determines where foot boundaries 

will occur in an iambic foot. What, then, does this reveal about the 

nature of asymmetric feet? It tells us that asymmetric feet include, as 

part of their set of defining characteristics, a condition on one of 

their terminal elements. The specific condition for iambic feet is that 

the leftmost of two terminal elements be light. This is a condition 

that is placed on foot-building independently of the placement of stress 

and, hence, without requiring any refereuce to the concept of a metrical 

head. Thus, although it might at first glance appear to be otherwise, 

Hayes' definition of the iambic foot does not entail the admission that 

feet have heads. 

In conclusion, the theories of Hayes, Kager and Crowhurst all as-

surne that che metrical head is an obligatory element of a prosodic 

structure, but I have argued that metrical heads must be eliminat~d for 

the following reason. Since stress is the only diagnostic for the pres-

ence of a metrical head, it must be the case that one of these entities 

is unnecessary. Stress cannot be eliminated in favor of metrical heads, 

'Actually, according to Hayes' theory the sequence ~~ ~ will end 
up as (~~)~ racher than .(~~) (~) because of the ban on degenerate feet. 
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for stress can exist independently of metrical structure; this is evi-

denced by the absence of feet in unbounded stress systems plus the ob

servation that stress, but not metrical structure, can exist in underly

ing representation. 

Because of this asymmetric dependency relationship between metri

cal heads and stress, I consider all feet to be headless. Consequently, 

feet are henceforth depicted simply as domains in which phonological op

erations may apply. Section 2.3.3.1 develops the latter claim, which I 

refer to as the Foot-as-Domain Principle. 

The foregoing discussion settles the question of whether or not 

feet have heads, but it also raises the following question: Given that 

stress is not dependent upon metrical structure for its existence, is 

metrical structure somehow dependent upon stress? That is, can feet ex

ist apart from stress? This question has already been answered by 

McCarthy and Prince 1990; the next section reviews their arguments. 

2.1.2. The Evidence for Stressless Feet. 

Recall that the purpose of this chapter is to demonstrate, first, 

that feet are inherently headless and, second, that stress is autoseg

mental. The preceding section focused on the arguments for the claim 

that feet are headless. Now, in order to demonstrate that stress is 

autosegmental, several points must be demonstrated. First, it must be 

shown that stress can exist apart from metrical structure; this was al

ready done in the preceding section in the process of arguing for the 

inherent headlessness of feet. Second, it must be shown that metrical 
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structure can exist apart from stress; this is the topic of the present 

section. Section 2.2 argues for the final point, which is that the ob

served behavior of stress is consistent with what is known about auto

segments, and vice versa. 

What are the arguments, then, for the claim that feet can exist 

independently of stress? This section reviews two kinds of evidence for 

this claim. The first line of evidenc2 comes from the realm of prosodic 

morphology and the second concerns the interaction of stress and length 

in YidinY, a language of Australia. These are presented in sections 

2.1.2.1 and 2.1.2.2, respectively. 

2.1.2.1. Stressless Feet in Prosodic Morphology. 

This section argues that metrical constituents (i.e., feet) can 

exist without stress. The basis for this argument comes from the theory 

of prosodic morphology as developed in McCarthy 1981, McCarthy and 

Prince 1986, 1987 and 1990 (henceforth, M&P). This theory is concerned 

not with stress but rather with the interaction between prosodic struc

ture (particularly the mora, the syllable, the foot and the prosodic 

word) and morphology. Since M&P's theory examines feet from a different 

perspective using data that are somewhat different {rom the data which 

are addressed by theories of stress, one might well expect it to ~hed 

new light on the nature of stress assignment. This is in fact suggested 

but not p~Lsued in McCarthy and Prince 1990. Crowhurst 1991b makes 

extensive use of M&P's theory in separating foot-building (which she 

formalizes as inserting, associating and projecting a foot) from stress 



assignment. In Crowhurst's theory, however, stressed feet have heads 

and stress is not autosegmental. 
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How, then, does M&P's typology of morphological feet compare to 

the various typologies of stressed feet that have been proposed? It 

turns out that the inventory of morphological feet is essentially iden

tical to the inventory of Hayes' stressed feet except for one striking 

difference. All of Hayes' stressed feet have heads which surface as 

stress, while the feet of proaodic morphology exhibit no evidence of 

having heads or stress except in those cases where stressed feet and 

morphological feet are coterminous. 

One might be tempted to dismiss this apparent difference by claim

ing that morphological feet do in fact have heads which they simply 

never make use of except when the same feet are used for both morphology 

and stress. However, there are two problems with this claim. First, 

the preceding section argued that heads are not needed even for stressed 

feet. Second, the claim that morphological feet have heads incorrectly 

predicts that grammars should be able to refer to those heads. For ex

ample, in Hayes' theory stress is assigned to metrical heads (although 

the preceding section argued that those heads are redundant). In the 

case of purely morphological feet. there are no rules which refer to the 

heads of these feet. If it is true that morphological feet have heads, 

then the complete absence of rules referring to these heads remains un

explained. 

Thus, it cannot be the case that morphological feet have heads, 

and yet Hayes' theory (like many others) assumes that heads are present 
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in stressed feet. The theory of M&P handles this discrepancy by propos

ing that stressed feet and morphological feet are in fact two different 

entities, each subject to the same set of principles and parameters but 

nevertheless having different functions and therefore capable of operat

ing independently of oue another. Following this same approach, Hammond 

1989a argues that the type of foot used in morpitulogical processes, 

which he terms the parsing foot, is also used in certain purely phono

logical processes. Under this view, the observation that some feet seem 

to be headless while others have heads has a functional explanation: 

Stressed feet need heads and parsing feet don't need heads. However, 

the many apparent similarities between these two classes of feet are 

simply accidental, and Hammond's solution essentially creates the new 

binary parameter [stress foot/parsing foot}. Before such a solution can 

be accepted as valid, it must be shown that there is no way to relate 

these two nearly-identical entities in terms of independently needed 

principles and/or parameters. 

Crowhurst 1991b solves this problem by arguing for the separation 

of foot-building from stress assignment. Given this separation, the 

difference between parsing feet and stressed feet finds a principled 

explanation: both kinds of processes utilize the same set of feet, but 

stress assignment involves performing operations on or in those feet. 

This aspect of Crowhurst's proposal is the starting point of the 

present study; I differ from Crowhurst 1991b in terms of the approa~h to 

stress assignment but not in the concept of separating foot-building 

from stress assignment. 
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In summary, the foot typology that is required in order to account 

for prosodic morphological processes is essentially identical to the ty-

pology which Hayes 1991 proposes for stressed feet, with one major 

difference: the feet that are used in morphological processes do not 

have heads. Following Crowhurst 1991b and contrary to Hayes 1991, I 

assume that stress systems make use of the same inventory of feet as 

that which is used in prosodic morphology. The surface diffe~ences 

between morphological feet and stressed feet are accounted for by pro-

cesses which are distinct from foot-building. 

One prediction stemming from this ~onclusion is that it should be 

possible for other phonological rules to intervene between the construc-

tion of feet and the assignment of stresses to those feet. The next 

section provides a brief overview of how such intervention is instanti-

ated in the grammar of Yidin Y. 

2.1.2.2. The Use of Stressless Feet in the Derivation of YidinY Stress. 

The preceding section reviewed the arguments for the claim that 

heads are never needed in feet that are used for purely morphological 

processes such as reduplication. In order to counter any remaining ob-

jections to the broader claim that all feet are inherently headless, 

this section briefly examines the stress pattern of YidinY • Chapter 4 

examines Yidin Y in more depth, but this section presents the crucial 

evidence for the claim that even metrical feet are initially constructed 

without heads. S The data are taken from Dixon 1977, and the arguments 

SIn independent work, Crowhurst 1991a and Crowhurst and Hewitt (to 
appear) arrive at this same conclusion on the basis of the same data. 



are based upon the observations of Halle and Verganud 1987b, Sietsema 

1989, Hammond 1989a and Hewitt 1990. 9 

Dixon 1977 gives the following generalization regarding the sur-

face relationship between stress and vowel length in YidinY: 

(14) Stress Assignment Rule (Dixon 1977) : 

Stress is assigned to the first syllable involving a long 
vowel. If there is no long vowel, it is assigned to the 
first syllable of the word. Further stresses are then as
signed (recursively) to the syllable next but one before, 
and the next but one after, a stressed syllable. 
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In order to see that stress assignment really is sensitive to the loca-

tion of the first long vowel, consider first the examples in (15), where 

the second vowel is long. In each instance, only even-numbered sylla-

bles are stressed. 

(15) gal!:nY 
bulmbA: 
bunYA:n 
gudA:ga 
yabu:lam 
madY!:ndal] 
yadY!:riI]Al 
wawA:linYu 
dYul]gA:riI]A:lna 

gO-PAST 
at the camp 
woman-GENITIVE 
dog 
loya cane 
walk up - PRESEN'T' 
walk about-GOING-TRANSITIVIZER-PRESENT 
see-GOING-PAST 
run-GOING-TRANSITIVIZER-PURPOSIVE 

However, the aforementioned studies go on to assign heads to feet, 
whereas I argue that all feet are headless. 

9Hewitt 1990 argues for the separation of feet and heads (which I 
would view simply as stress) not only in YidinY but also in Alutiiq 
(Pacific Yupik Eskimo). For the sake of brevity and because the Alutii4 
data raise furLner issuez that are beyond the scope of this work, I dis
cuss only YidinY. 
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Now consider examples in which the third vowel is long. In each case, 

only odd-numbered syllables are strassed. Notice that the first example 

has the same stem as the first example in (15), but vowel lp-ngth occurs 

on a different syllable in each instance. I return to this point below. 

(16) g~liDa:dYiD 

wUDaba:dYinYUnda 
go-TRANSITIVIZER-ANTIPASSIVE-PRESENT 
hunt-ANTIPASSIVE-SUBORDINATE-DATIVE 

Now consider examples in which the fourth vowel is long. This time, 

only the even-numbered syllables are stressed. 

(17) DunaQgara: 
gulugulu:y 
madYindaQa:dYiQ 
gudaguda:ga 

in/on the whale 
black bream-COMITATIVE 
walk up-TRANSITIVIZER-ANTIPASSIVE-PRESENT 
dog-REDUPLICATED-ABSOLUTIVE 

Finally, the examples in (18) demonstrate that stress begins with the 

first vowel if the word contains no long vowels. Dixon observes that 

all such words contain an even number of syllables. 

(18) mudYam 
waril 
madYindana 
QunaQgara 
dYambulaQalnYUnda 

mother-ABSOLUTIVE 
doorway-ABSOLUTIVE 
walk up-PURPOSIVE 
whale 
two-VERBALIZER-SUBORDINATE-DATIVE 

Thus, Dixon's generalization is fully supported by the data: The 

surface distribution of stress is determined entirely by the surface 

distribution of vowel length. Notice, however, that the converse is not 

true. That is, the presence of stress does not imply length. This may 

be seen from the pair of examples in (19). Both forms have the same 



64 

number of syllables and the same stress pattern; the length in the sec-

ond form is underlyingly present in the ANTIPASSlVE suffix. 

(19) galiDalnYu 
galiDa:dYiD 

go-TRANSITIVIZER-PAST 
go-TRANSITIVIZER-ANTIPASSIVE-PRESENT 

The conclusion that length is not derived from stress is reinforced by 

the data in (20). Each word has exactly four syllables and is stressed 

on the second and fourth syllables, but notice that each word differs 

from the others with respect to the location of vowel length. The first 

word has length on only the second vowel; the second word has length on 

only the fourth vowel; and the third word has length on both the second 

and fourth vowels. 

(20) wawa:linYu 
madYindaDa:l 
dYuDga:riDa:l 

see-GOING-PAST 
walk up-TRANSITIVIZER-PAST 
run-GOING-TRANSITIVIZER-PAST 

The inescapable conclusion, from the data in (19) and (20), is that some 

instances of vowel length have to be lexical. Therefore, it cannot be 

the case that all vowel length is derived from stress. 

Thus, the only way that stress placement could be described 

'independently' of the surface distribution of vowel length would be to 

include information about stress in many of the individual lexical en-

tries (e.g., in all those words which lack underlying vowel length). 

But even this solution proves inadequate in light of the following 

facts. YidinY has a rule which lengthens the p~nultimate syllable only 

if the word contains an odd number of syllables; the effect of this rule 

may be observed by comparing the (a) and (b) forms in (21) and (22). 
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(21) 
(22) 

(a) gUdag~-gu 

(a) galbi:n-gu 
dog-PURPOSIVE 
son - PURPOS IVE 

(b) gud~:ga 

(b) galbin 
dog-ABSOLUTIVE 
son -ABSOLUTIVE 

Notice that the length contrast in (21) and (22) cannot be attributed to 

morphology, for the absolutive form has vowel length in (211 out not in 

(22), while the purposive form has vowel length in (22) but not in (21). 

Furthermore, Dixon points out that his word list contains 1200 nominals 

with trisyllabic citation (i.e., absolutive) forms, and in each such 

form the middle vowel is long, as in (21). He attributes the length in 

each of these forms to Penultimate Lengthening. 10 

This ability of Penultimate Lengthening to distinguish between 

odd- and even-numbered syllables in words of arbitrary length leads to 

an interesting problem: The only device in generative phonology that 

possesses such 'counting power' is iterative foot-building. Therefore, 

it must be the case that the grammar of YidinY builds bounded feet iter-

atively from left to right before Penultimate Lengthening applies. 11 

Now, if these feet have heads, as Hayes' theory would claim, then they 

have to be left-headed; this is because all words which lack vowel 

length have stress on odd-numbered syllables (see 18). But this pre-

dicts derivations such as the following: 

10The precise formalization of Penultimate Lengthening is irrele
vant to the present discussion. 

11If feet were built in the opposite direction, i.e_, from right 
to left, then the contrast between words with an odd number of syllables 
and words with an even number of syllables would show up at the left 
edge of the word. Consequently, the lengthening rule would have to ap
ply near the beginning of the word instead of near the end. 
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(23) Input: Foot-Building: Lengthening: Output: 

* * * * * * 
• * * • * 

gudagudaga 
(* *) (* *) (*) 
guda guda ga 

(* *) (* *) (*) 
guda guda:ga *gudagUda:ga 

The problem is that the output of (23) exhibits stress on the odd-num-

bered syllables instead of on the even-numbered ones. (The correct form 

is gudaguda:ga). 

The output of (23) might be 'patched up' with a rule that shifts 

all the stresses unless the representation already contains a stressed 

long vowel; this is the approach taken by Hayes 1982b. Notice, however, 

that this constitutes a return to Dixon's original generalization: 

Stress assignment is determined by the surface distribution of vowel 

length. 

Thus, we have a paradox for Hayes' theory: YidinY stress assign-

ment apparently has to precede Penultimate Lengthening, and yet the sur-

face distribution of stress is determined entirely by the output of 

Penultimate Lengthening!12 In other words, the headedness of feet has 

to be indeterminate at the time of foot-building, for there is a rule 

(Penultimate Lengthening) which, even though it is crucial to determin-

ing the location of stress, cannot apply until after foot-building. 

Furthermore, regardless of the theory being applied, it is necessary for 

Penultimate Lengthening to intervene between the grouping of syllables 

into feet and the assignment of stress to particular syllables. Such 

intervention is not possible in a theory which combines foot-building 

12See Benger 1988 for a very similar set of phenomena in Cayuga. 
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and stress assignment into a single operation. This, then, constitutes 

an argument for building headless feet even in stress systems. 

In summary, the assignment of stress in YidinY has to follow the 

rule of Penultimate Lengthening, which in turn has to follow the it-

erative construction of disyllabic feet. Since this order is required 

regardless of the theoretical framework that is used, it must be the 

case that yidinY feet are constructed without heads. 13 Thus, the YidinY 

data provide an argument for the existence of headless feet even in 

stress systems. 

2.1.3. Summary. 

Thus far, I have argued that heads are not needed in metrical 

theory. Rather, feet are inherently headless, and all the work that is 

done by heads in other theories is better accomplished by the concrete 

feature(s) of stress. Furthermore, I have shown that stress and metri-

cal structure are formally independent of one another. The arguments 

for this point have focused on two claims. First, stress can exist 

apart from metrical structure and, second, metrical structure (even in 

stress systems such as that of YidinY) can exist apart from stress. The 

first claim was supported by the existence of lexical accent in certain 

languages as well as by the existence of unbounded stress. An addi-

tional argument for the existence of footless stresses is presented in 

section 5.2. 

13Alternatively, all heads can move rightward under certain condi
tions. Chapter 4 argues against this type of solution. 
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rhe second claim, i.e., that feet can exist apart from stress, was 

supported by two points. First, it is a well-established observation 

that morphological rules and processes never refer to the heads 

(stresses) of feet (Hammond 1989a, McCarthy and Prince 1990, Crowhurst 

1991b). Second, feet have to be built before stresses can be assigned 

to them in yidinY • Since the rule of Penultimate Lengthening intervenes 

between foot-building and stress assignm~nt, YidinY constitutes a clear 

example of a language in which stressed feet are initially stressless. 

Thus, it has been shown that metrical structure and stress are 

formally independent of one another. However, this does not necessarily 

prove that stress is autosegmental. It remains to be shown that all of 

the properties of stress are consistent with all of the general proper

ties of autosegments, and vice versa. This is the topic of the next 

section. 

2.2. The Autosegmental Nature of Stress. 

Recall that the purpose of this chapter is to demonstrate that 

(i) all feet are inherently headless and (ii) whenever stress is as

signed to a foot, it is assigned via the principles of autosegmental 

theory. The first section began by defining the difference between met

rical heads and stress and then arguing that the concept of a metrical 

head lacks empirical motivation. Accordip-gly, it was concluded that all 

feet are inherently headless. Regarding the claim that stress is au

tosegmental, it was pointed out that three points needed to be demon-

strated: (i) stress can exist apart from feet; (ii) feet can exist 
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apart from stress; and (iii) the behavior of stress is consistent with 

the behavior of autosegments, and vice versa. The preceding section ar

gued for (i) on the basis of the facts of exceptional stress in Mace

donian. Arguments for (ii) were based on M&P's theory of prosodic mor

phology as well as the facts of stress and vowel length in YidinY (Dixon 

1977, Crowhurst 1991a, Crowhurst and Hewitt, to appear). The question 

to be addressed now is this: Given the properties of stress and given 

the fact that stress and feet are able to operate independently of each 

other, what principles govern the behavior of stress? This section ar

gues that stress is constrained by the principles of autosegmental 

theory. That is, stress is an autosegment. 

I begin by reviewing the properties that have been attributed to 

stress, weeding out those alleged properties which may be shown to be 

independent of stress itself. I then review autosegmental theory, which 

was first proposed in Goldsmith 1976. The properties of autosegments 

are laid out, and the resulting list is then compared to the previously

complied list of the properties of stress. It is concluded that the 

formal behavior of stress is consistent with the claim that stress is an 

autosegment. 

2.2.1. The Properties of Stress. 

The purpose of this section is to compile a list of all those 

properties which may genuinely be attributed to stress based on what 

others have already observed. It will later be shown that this list is 



nearly identical to the list of properties that are common to all 

autosegments. 
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Perhaps the most obvious property of stress is that it is normally 

realized as some kind of phonetic prominence such as length in English 

(Lehiste 1970) or tone in Creek (Haas 1977). Intensity (or volume) is 

sometimes claimed to be a feature of stress as well. See Fry 1955, 1958 

for a discussion of intensity as a feature of English stress. 

Notice, however, that there is no single phonetic feature which is 

common to all instances of stress, nor is there a single phonetic fea

ture which is found only in stress. For example, in many languages 

(such as the modern Chinese dialects) tone plays a role which is gener

ally viewed as different from that of stress. I attribute this view to 

the fact that the grammars of these languages exhibit no relationship 

between tone and metrical structure. Furthermore, in these languages 

tone can have more than one underlying value; this is not observed in 

languages in which stress is realized as tone. Thus, although stress in 

some languages is realized as tone, not all instances of tone can be 

classified as stress. 

Likewise, although stress is realized as length in some languages 

(e.g., Hixkaryana; see section 1.2.2), lengthening processes can be 

triggered by other features besides stress. For example, !nkelas and 

Zec 1988 report that Serbo-Croatian has high tones, both underlying and 

derived, whose behavior exhibits no evidence of metrical structure. 

Nevertheless, there is a rule which lengthens the leftmost high-toned 

vowel in a word. Although this lengthening process has traditionally 
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been referred to as stress, it is in fact triggered only by the presence 

of a high tone. Whereas stress is normally assigned only to the edge of 

a foot or the edge of a word, in this case the target of lengthening is 

a high tone-bearing unit rather than a domain edge. Thus, Serbo-

Croatian's lengthening rule is fundamentally different from instances in 

which foot-based stress is realized as length. 

A significant conclusion about stress may be deduced from the 

above discussion. Although length and tone seem to be the most common 

phonetic correlates of stress, it is not the case that lengthening rules 

and tone assignment rules are always associated with what is commonly 

known as stress. I conclude, therefore, that phonetic features cannot 

be used as a sole diagnostic for identifying stress. 

In addition to lengthening processes, stress has been claimed to 

playa role in shor~ening processes. The best-known example is English 

Trisyllabic Shortening (div!:ne/diviniey; also known as Trisyllabic Lax-

ing), but it has also been claimed that stress participates in a short-

ening rule in Fiji (Hayes 1991). However, the environment for shorten-

ing in each instance depends on other factors in addition to stress. In 

English, the target of shortening has to be in a closed syllable as well 

as stressed; in Fiji, the target of shortening has to be the stressed 

member of a word-final foot. 14 In either case, given the preceding sec-

tion's conclusion that metrical structure and stress are formally inde-

pendent of one another, it remains to be determined whether the trigger 

14For a description of Trisyllabic Shorte~i~g '" 
ers 1985, Halle and Vergnaud 1987b a~J Hammond 1990b. 
Fijian shortening, see Hayes 1991, pages 126-32. 

E~glish, see My
For the facts of 
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for shortening is stress or foot structure. Myers 1985 and Hammond 

1990b both argue for the English case that the shortening process must 

be broken down into a sequence of two independent rules, resyllabifica

tion and shortening. They argue further that stress (or perhaps foot 

structure, as was just mentioned) triggers the resyllabification but not 

the shortening rule. I will not pursue these issues here, but it is 

apparent that the role of stress in shortening processes, if indeed it 

has a role at all, is yet to be determined. Because this involves 

issues which are beyond the scope of this study, I leave it as a topic 

for future research. In the meantime, I assume that all shortening pro

cesses may be reduced to rules involving only prosodic factors. Since 

the preceding section demonstrated that stress must be treated as for

mally separate from prosodic structure, I do not include the ability to 

participate in shortening processes in the list of the properties of 

stress. 

One apparently legitimate property of stress is that it can be 

attracted to heavy syllables. This phenomenon, which was introduced in 

section 2.1.1 to account for the stress pattern of Huasteco, is further 

discussed and illustrated in sections 2.3.3.2 and 3.2. 

Still another property of stress is that it is capable of moving 

independently of stress-bearing units. For example, Nespor and Vogel 

1979 describe a process in standard Italian which moves the leftmost of 

two stresses leftward when they occur on adjacent syllables as the re

sult of concatenation within a tightly-defined syntactic context. This 

is illustrated in (24). 
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(24) met~ + t6rta --> m~ta t6rta half cake 

Notice that stress is normally final in meta, as attested in (25). In 

this case, no movement of stress is observed because the second word is 

stressed on the second syllable, so concatenation does not create a 

clash. 

(25) meta + canz6ne ~ met~ canz6ne half song 

Data such as (24) and (25) provide evidence for the claim that 

stress can move in order to avoid a clash. This is consistent with the 

claim that universal filters such as the OCP do not block morphological 

or syntactic concatenation (Hewitt and Prince 1989; Myers 1991a). 

Rather, they trigger repair strategies such as the movement that is ab-

served in the above Italian data. Examples of similar repair strategies 

in purely tonal systems are discussed in section 2.2.3. 

There are also languages in which stress clash is resolved not by 

moving the clashing stress over one syllable but rather by demoting it 

to a subsidiary stress and simultaneously promoting some other sub-

sidiary stress to a higher level. Perhaps the best-known example of 

this is the English Rhythm Rule (Chomsky and Halle 1968, Liberman and 

Prince 1977, Kiparsky 1979, Prince 1983, Hayes 1984, Halle and Vergnaud 

1987b, Hammond 1988a). This process moves the leftmost of two primary 

stresses leftward when they occur on adjacent syllables in certain 

phrase-level contexts, as illustrated below. 

(26) 
(27) 
(28) 

(a) Tenness~e 

(a) Mississippi 
(a) apalachic61a 

(b) T~nnessee Williams 
(b) Mississippi River 
(b) apalachicola ~rnie 
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Data such as (26) through (28) provide further evidence for the 

claim that metrical heads can move. However, the movement in this case 

is not to a formerly stressless position, as is the case in Italian, but 

rather to a position which already bore non-primary stress. Further-

more, the position from which primary stress moves does not remain 

stressless. Rather, it acquires a non-primary stress. Thus, the Rhythm 

Rule has the effect of 'swapping' the positions of a primary and a non-

primary stress in order to resolve a clash between two primary stresses 

within a phrase. Since this study is concerned only with the derivation 

of primary stress and not with the derivation of distinctive degrees of 

stress, I defer the discussion of possible analyses of the English 

Rhythm Rule until chapter 6. 

A different kind of stress shift occurs in Bedouin Hijazi Arabic. 

In this case, stress is observed to move to another vowel when its host 

vowel is deleted. The following facts are cited from Al-Mozainy, Bley-

Vroman and McCarthy 1985 and based on Al-Mozainy 1981. First, the dis-

tribution of stress is described in (29). 

(29) Stress in Bedouin Hijazi Arabic (Al-Mozainy 1981) : 

(a) Stress is on the last syllable if it is superheavy (CVVC or 
evCC) . 

(b) Otherwise, stress is on the penult if it is heavy (CVV or evC) . 
(e) Otherwise, stress is on the antepenult. 

Each of the three cases described in (29) is illustrated in (30): The 

final syllable is superheavy in (a) but not in (b) or (c), which corre-

spond to (29) (b) and (c), respectively. 



(30) (a) maktuub 
(b) maktuufah 
(c) maalana 

written 
tied (f. sg. ) 
our property 

Qa~abt 
gaab£lna 
yasribin 
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I hit 
meet us (m. sg.) 
they (t.) drink 

Now, Bedouin Hijazi Arabic has a rule deleting short a in an open 

syllable if the following syllable is also open and contains short a. 

Al-Mozainy, Bley-Vroman and McCarthy 1985 formulate the rule as follows: 

(31) Low Vowel Deletion: a -> I/J / C __ [Cal a 

This rule is responsible for the following alternations: 

(32) (a) sai)ab he pulled sl)abat she pulled 
sal)abna we pulled sl)abaw they (m.) pulled 

sl)aban they (f.) pulled 

(b) naxal palm trees nxalah a palm tree 
gY&la~ castles gYra~ah a castle 
s~ilag hunting dogs sHgah a hunting dog15 

(c) yanam sheep yn!mi my sheep 

What makes this particular grammar interesting, in terms of the 

claim that stress is autosegmental, is that Low Vowel Deletion is or-

dered after stress assignment. Although this order cannot be determined 

from the above data, it can be determined from the forms in (33). 

(33) ?!nkisar he got broken ?inksarat she got broken 
?!ntiQar he waited ?intQaran they (E. ) waited 
?!ftika~ he remembered ?iftkaraw they (m. ) remembered 
?1xtibar he took an exam ?ixtbaraw they (m. ) took an exam 

In each of the left-hand forms in (33), the penultimate syllable 

has underlying a, which is raised in an open syllable (depending on the 

15The raising of a to i in this and the following example is the 
result of a separate process discussed in AI-Mozainy 1981. 



76 

adjacent consonantisml by an independent rule~ Thus, the underlying 

representations are /7inkasar/ and so on, with Low Vowel Deletion apply

ing in the forms on the right. Al-Mozainy, Bley-vroman and McCarthy 

point out that, although the left-hand forms are stressed in accordance 

with (29), those on the right are, at least on the surface, in violation 

of it. If Low Vowel Deletion were assumed to precede stress assignment, 

then forms such as *7!nksarat, with regular ant@penultimate stress, 

would be expected. Since this is not observed, it must be the case that 

stress assignment precedes Low Vowel Deletion. However, now there is no 

means of explaining the location of stress in each of the right-hand 

forms except by assuming that the stress on the deleted vowel shifted to 

the following vowel rather than deleting with its original host vowel. 

Other languages in which stress perseveres following the deletion 

of stressed vowels incluue Tiberian Hebrew (Prince 1975), Negev Bedouin 

Arabic (Kenstowicz 1983, Hayes 1991) and Unami (Goddard 1979, Hayes 

1~91). Hayes 1991 notes that this behavior of stress exactly parallels 

the tonal stability effects which gave rise, in part, to autosegmental 

theory. I return to this point in section 2.2.2. 

To summarize thus far, four basic properties of stress have been 

identified. These include the following: (il stress can be realized 

phonetically as tone, length and/or intensity; (ii) stress can be 

attracted to heavy syllables (Huasteco); (iii) stress can exhibit move

ment triggered by clash from an adjacent stress (Italian); and 

(iv) stress can exhibit stability under vowel deletion (Bedouin Hijazi 
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Arabic). I turn now to what might at first glance appear to be a prop

erty of stress but which in fact is not a property of stress at all. 

In attempting to define the nature of stress, it has often been 

observed that in a number of languages stress tends to occur in an 

alternating pattern with non-stress. However, one must ask whether such 

alternating patterns are derived from some property of stress or whether 

they are derived from some property of metrical structure, or even 

whether they might be derived from something else. For example, notice 

that if feet are always binary, as is claimed in Hayes 1991 and McCarthy 

and Prince 1990, then the alternating pattern of stress and non-stress 

could be accounted for if there were some independent argument for lim

iting the number of stresses in a foot to one. The alternating pattern 

would then be attributed to that principle or set of principles govern

ing the interaction of stress and metrical structure rather than to some 

property of stress. 

The above line of reasoning is admittedly speculative, but other 

explanations are conceivable as well. For example, by appealing to the 

OCP as defined in section 1.2.4, it is possible, in principle, to derive 

alternating patterns without appealing to metrical structure. In par

ticular, if multiple identical autosegments were inserted and immedi

ately linked into a single large domain such as a long word, they would 

have to link to every other potential docking point (if they linked at 

all) in order to avoid violating the OCP. 

Thus, the ability to occur in alternating patterns is not 

necessarily unique to stress, nor is there any clear evidence for at-
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tributing the existence of such patterns in metrical systems to some 

property of stress. I assume, therefore, that the alternating patterns 

observed in stress systems may be attributed to other factors rather 

than to the intrinsic nature of stress. 

To conclude the above discussion, only four genuine properties of 

stress have been identified thus far. These are listed in (34i. 

(34) Properties of Stress: 

(a) Phonetic features of length, tone and/or intensity. 
(b) Can be attracted to heavy syllables (Huasteco). 
(c) Can undergo movement in a clash environment (Italian). 
(d) Stability under vowel deletion (Bedouin Hijazi Arabic) . 

Having thus determined some of the properties of stress, the next 

section examines the properties of autosegments in order to provide a 

basis for evaluating the claim that stress is an ~.utosegment. 

2.2.2. The Properties of Autosegments. 

Goldsmith 1976 points out that, in many languages, tones function 

as if their existence were independent of the segments on which they are 

phonetically realized. For example, in Stsako (Elimelech 1976) a word-

final vowel is regularly deleted preceding another vowel, and yet its 

underlying tone remains, surfacing on the remaining vowel. 16 In order 

to explain this type of phenomenon, Goldsmith 1976 claims that tones e~ 

ist on a plane that is separate from that of other segmental information 

in underlying representation. At any given point during a derivation, 

l6The Etsako data are presented and discussed below. 
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these tones may either be associated to some tone-bearing unit 

(henceforth, tbu; usually a vowel), or else they may be unassociated; an 

instance of the latter is commonly referred to as a floating tone. 17 

This is illustrated in (35), where T1 , T2 and T3 represent three tones 

located on the autosegmenta1 plane and VI and V2 represent two tbus 10-

cated on the segmental plane. The line between Tl and VI indicates an 

association between these two entities, as does the line between T2 and 

V2 . Notice that T3 is floating, i.e., it is not associated to a tbu. 18 

(35) Autosegmental Plane: 

segmental Plane: 

The original idea behind autosegmental theory, then, is that tonal 

features can function independently of all other features. However, 

since tonal features always surface together with segmental features, 

there has to be some means of linking the elements of the autosegmental 

plane to elements in the segmental plane. Building upon the work of 

Williams 1976, Goldsmith 1976, Clements and Ford 1979 and Halle and 

Vergnaud 1982, Pu1leyb1ank 1986 proposes to handle this using the prin-

ciples stated in (36), known as the Association Conventions. 

17peng 1992 argues that tones universally associate to moras 
rather than directly to vowel segments. This distinction is not rele
vant to the present discussion. 

18Autosegmental theory has been applied to similar behavior 
involving non-tonal features such as [NASAL] (Goldsmith 1976, Safir 
1982) and [ADVANCED TONGUE ROOT) (Clements 1981, Archangeli and Pul1ey
blank 1989). See further discussion below. 
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(36) Association Conventions (Pulleyblank 1986) : 

(i) Autosegmental tones are mapped onto a sequence of tone-bearing 
units from left to right and in a one-to-one relation; and 

(ii) Association lines do not cross. 

The basic idea behind (36) is that the association of tonal autosegments 

to segments must be accomplished in a strictly local fashion. That is, 

the linear order must be preserved on the autosegmental plane just as it 

is on the segmental plane. This is illustrated in (37), where the first 

tone associates to the first tbu and the second tone associates to the 

second tbu. 

(37) Autosegmental Plane: 
-> 

Segmental Plane: 

If the Association Conventions are correct, then (37) illustrates the 

only possible way in which two autosegments (Tl and T2 ) could associate 

to a sequence of two tbus (Vl and V 2 ); (38a) and (b) are not possible 

association schemes because the association is not one-to-one in (38a) , 

and the association lines cross in (3ab) .19 

(38) (a) *Tl T2 

I / 
Vl V2 

The Association Conventions are able to explain the following com-

men asymmetry that cannot be accounted for in a purely segmental ap-

proach to phonology. For many languages, it has been noted that there 

19Actually, the Association Conventions are not universal; this is 
discussed below. 
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is a gap in the surface distribution of tone in polysyllabic words. For 

example, Mende (Leben 1973, 1978) has only two underlying tones: HIGH 

(H) and LOW (L). Considering only those words which contain three syl-

lables or less, the Association Conventions predict that there are eight 

logically possible surface combinations of H and L; these are listed 

with examples in (39). The majority of monomorphemic wcrds have one of 

the first five tonal patterns listed in (39); parentheses indicate how 

each tonal pattern surfaces in longer words. Notice that the final 

three combinations are completely unattested. 20 

(39) Mende Tone Distribution in Monomorphemic Words (Leben 1978) : 

One Syllable: Two syllables: Three syllables: 

H(HH) : k5 war p£lc house hAwAmA waistline 
L(LL) : kpa debt b£1E trousers kpakclli tripod chair 
HL(L) : mba owl ng!la dog f~lama junction 
LH(H) : mba rice fclnd~ cotton ndawla sling 
LHL: mba companion nyaM. woman nikHi groundnut 

*HLH 
*HHL 
*LLH 

The absence of instances of the last three patterns in (39) cannot 

be explained under a segmental approach to tone. This is because the 

latter assumes that each underlying tone is associated to some segment 

in underlying representation; the patterns HLL and LHH are interpreted 

as sequences of three tones, so there is nothing to preclude the exis-

20Following Leben 1978, the following typographic conventions are 
used in the Mende data: An acute accent represents H, as in k5; a grave 
accent represents L, as in kpa. A sequence of two or more accentual di
acritics over a single vowel represents a tonal contour. For example, 
mba has the tonal pattern LH and mbii has the pattern LHL. 
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tence of the unattested patterns *HHL and *LLH.21 In contrast, the au-

to segmental approach, coupled with the OCP, offers a very simple expla-

nation for the absence of the patterns *HHL and *LLH. Recall from sec-

tion 1.2.4 that the OCP prohibits the occurrence of adjacent identical 

features within a single domain. In terms of tonal phenomena, this ex-

cludes the possibility of a word having two identical tones adjacent to 

one another on the autosegmental tone tier. Consequently, the sequences 

[HH] and [LL] are prohibited, so each of these surface patterns, when-

ever it occurs, has to be interpreted as a single tone linked to two 

tbus. This is iliustrated in (40), where V1 and V2 are tbus and T is a 

tone. 

The linking of a single autosegment to more than one docking point as in 

(40) is generally referred to as one-to-many mapping. 

Viewing the final two patterns in (39) in light of the OCP, a sig-

nificant generalization emerges: Whenever a word has two underlying 

tones, the first one links only to the first vowel. That is, the repre-

sentation in (41a) is allowed, but the representation in (b) is not al-

lowed. 

21The absence of one pattern, *HLH, remains to be explained, but a 
discussion of this problem is beyond the scope of the present work. The 
point made here is that an autosegmental approach to tone provides a 
simple, natural explanation for (most of) the observed gaps in the dis
tribution of tone in Mende. In contrast, a segmental approach to tone 
is incapable of accounting for any of these gaps. 
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(4l) (a) (b) ." Tl 
I \ 

Notice that this is exactly what is predicted by the Association Conven-

tions: Tones must map onto a sequence of tbus from left to right and in 

a one-to-one relation. The configuration in (b) is thus prevented from 

occurring, and the spreading in (a) is readily explained by Mende's lan-

guage-particular requirement that every vowel be linked to a tone. 

The occurrence of two or more distinct tones on a single autoseg-

mental plane, as in some of the examples in (39), is generally known as 

a melody. The ability to form melodies is another feature of autoseg-

ments. 

Thus, Goldsmith's autosegmental theory provides a simple, natural 

explanation for the major gaps in the distribution of Mende tone. In 

contrast, a segmental approach to tone is incapable of accounting for 

these gaps. 

However, there is a problem with the first part of the Association 

Conventions in that the direction of autosegmental association does not 

appear to be universal. For example, Hollenbach 1988 argues that tonal 

association in Copala Trique (an Otomanguean language of Mexico) has to 

be from right to left rather than from left to right. Nevertheless, the 

remaining aspects of the Association Conventions appear to be universal, 

i.e., autosegments associate directionally (either left-to-right or 

right-to-left) in a one-to-one relation, and association lines may not 

cross. 
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Following Archangeli and Pulleyblank (in press), I henceforth use 

the term linking in place of association, and I assume that individual 

grammars are free to specify the direction of linking (left-to-right or 

right-to-Ieft) .22 I further assume, following Pulleyblank 1986 and Yip 

1988b, that spreading is only by rule and does not occur until after all 

the available autosegments have linked.?3 

Given that an autosegment may be floating at one stage of a 

derivation and be linked at some later stage, as illustrated in (37), it 

is possible for other phonological and morphological processes to occur 

prior to linking. Consequently, a floating autosegment which is part of 

a morpheme's underlying representation might end up linking to a p-bear-

ing unit that is not part of that morpheme. 24 For example, in San 

Miguel EI Grande Mixtecan, certain words have a floating H-tone which 

links to the first vowel of the ensuing word. The following account is 

22Archangeli and Pulleyblank (in press) argue that linking is al
ways by rule rather than automatic. A major basis ror this claim ia the 
observation that linking can occur in either direction. However, while 
the latter suggests that the linking process is parameterized, it does 
not entail that linking has to be a rule. For arguments concerning the 
question of conventions versus rules see Goldsmith 1976, Williams 1976, 
Halle and Vergnaud 1982 and Pulleyblank 1986 as well as Archangeli and 
Pulleyblank (in press). Since this issue is not crucial to my theory, I 
leave it as an open question. 

23Like linking, spreading may occur in either direction. For 
example, Archangeli and Pulleyblank (in press) argue that the feature 
[-ADVANCED TONGUE ROOT] spreads from left to right in Wolof and from 
right to left in Yoruba. 

:4Henceforth, r utilize Pulleyblank's 1986 term p-bearing units 
(the class of slots to which some arbitrary autosegment is linked) in 
place of tone-bearing units (the class of slots to which tones are 
linkeo) in order to emphasize that I am talking about the behavior of 
autosegments in general, and not just the behavior of tone. 
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from Goldsmith 1990, which is based on pike's 1948 description of the 

data. 

The underlying form for 'eat' in (42a) differs from that of ~o 

away' in (43a) only in that the former contains a floating H-tone 

whereas the latter does not. 25 This difference shows up when these 

words are followed by the word suci 'child', which exhibits the tonal 

pattern LH in isolation. In (42b), the tonal pattern of suci is HH, 

whereas in (43b) it has the normal pattern LH. 

(42) (a) M H (b) M H L H 

I I \=1= I 
ke: eat ke: suei the child will eat 

(43) (a) M (b) M L H 

I I I I 
ke: go away k.e: suei the child will go away 

This differp.nce is attributed to the fact that the word for 'eat' has a 

floating H-tone on its right edge. In contrast, the word for 'go away' 

haa no floating tone. 

Thus, the data from San Miguel EI Grande Mixtecan instantiate the 

existence of words containing a tone which shows up only on neighboring 

words and never on the word with which the tone is underlyingly associ-

ated. Similar mismatches between tones and morphemes have been docu-

mented in Supyire (Carlson 1985, Goldsmith 1990) and the Bantu languages 

25It is not clear from the sources just which tonal features 
should be represented underlyingly, but this question is beyond the 
scope of the present study. The point here is that the underlying rep
resentations for 'eat' and 'go away' differ only in that the former con
tains a floating H-tone while the latter does not. 
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Tiv and Bamileke-Dschang (pulleyblank 1986), to name just a few exam-

ples. 

It is also possible for an entire morpheme to consist of nothing 

more than a floating tone. In order to surface, this morpheme must 

first combine with a morpheme that contains a segment to which the 

floating tone can link. This is illustrated in (44), where (T) in this 

case is a morpheme consisting only of a floating tone. 

(44) (T) 

+ 
[STEM] 

-> 

T 

I 
[STEM1 

Tiv is an example of a language with this kind of floating tone. 

The following account is taken from Pulleyblank 1986. In Tiv, all verb 

stems can be characterized as conforming to one or the other of the fol-

lowing two patterns: 

(45) (a) H-stem verbs (b) L-stem verbs 

[: (V) (V) ] 

Pulleyblank demonstrates that a L-tone -- whether linked or floating 

has a downstepping effect on a following H-tone. He then notes that the 

General Past creates an initial downstep (indicated by!) when added to 

a H-stem and has no visible effect on a L-stem, as illustrated in 
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(46) .26 Therefore. Pulleyblank characterizes the General Past morpheme 

as a prefix consisting of nothing more than a floating L-tone. 

(46) Tiv General Past (Pulleyblank 1986:82) : 

1 syllable: 

2 syllables: ! tingwa ! HL 
beard 

3 syllables: !yevese !HLL 
fled 

dza 
went 

L 

vimde LL 
refused 

ngohoro LLL 
accepted 

Under Pulleyblank's account, the occurrence of downstep in (46) is con-

sistent with the observed behavior of LH sequences in Tiv. Apart from 

autosegmental theory. there is no principled way to account for these 

facts. 27 

Another advantage of autosegmental theory over all strictly seg-

mental approaches to tone assignment was alluded to earlier. In many 

languages. a tone remains in the representation following the deletion 

of the vowel that it was linked to. For example, in Etsako there is a 

rule deleting a word-final vowel that is followed by another vowel; the 

effects of this rule may be observed ir. (47) .28 

26Pulleyblank attributes non-initial L-tones in words such as 
!yevese to a default rule which assigns L to any toneless vowel. The 
phenomenon of downstep is discussed further below. 

27See Hollenbach 1988 for a similar instance of morphemic tone in 
Copala Trique. 

28The formalization of this rule raises issues which are beyond 
the scope of this study. Since the form of the rule itself is irrele
vant to the discussion of tonal stability, I do not attempt to formalize 
it. 
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(47) Etsako (Elimelech 1976, Leben 1978) : 

6wa house + 6wa house -> 6wQwa every house 

idu lion + idu lion -> idwidu every lion 

In each of the examples in i47), the deleted vowel's tone relinks to the 

next vowel instead of simply deleting. As Leben 1978 points out, it 

would be quite difficult for a segmental theory of tone to explain why 

tone should exhibit such stability. In contrast, autosegmental theory 

provides a ready explanation: If Etsako tones are assumed to be float-

ing autosegments, as was already demonstrated to be true of Mende tones, 

then the observed tonal stability is accounted for simply by ordering 

the vowel deletion rule before tonal linking. 

Another phenomenon that autosegmental theory is able to account 

for is tonal polarity. For example, Pulleyblank 1986 cites the follow-

ing Margi data from Hoffman 1963. The underlying representation of each 

Margi verb may contain either a single L-tone or a single H-tone, or it 

may contain no underlying tone. The surface tone of the present tense 

prefix [a-J is determined entirely by the underlying tone of the verb 

stem to which it attaches. The interesting aspect of these tonal alter-

nations is that the surface tone of the present tense prefix is always 

the opposite of the underlying tone of the stem. For example, the pre-

fix gets L if the stem has H, but if the stem has L then the prefix gets 

H. This is illustrated below. 

(48) Margi Present Tense (Pulleyblank 1986:205-207) : 

(al Underlying L: wi 
(b) Underlying H: s~ 

(c) No Underlying Tone: sa 

to run 
to err 
to drink 

Awi yU 
as~ yU 
as~ 

I run 
r err 
drink (PRES) 
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Pulleyblank discusses various non-autosegmental approaches that 

have been taken in analyzing data such as these, pointing out in each 

case that the analysis runs into theoretical complications with respect 

to underspecification theory. As an alternative, Pulleyblank accounts 

for the alternations in the surface tone of the present tense prefix by 

assuming that it has the following underlying representation, where a 

denotes the appropriate segmental vowel features, [+ex] denotes extra-

tonality and H denotes high tone: 

(49) 

The verbs in (48) appear as follows after present tense prefixation: 

(SO) (a) (b) (c) 

The correct surface forms are derived from these underlying representa

tions as follows: First, a rule deletes a floating H when adjacent to 

another H. This rule will not affect the representation in (50a) or (c) 

but will delete the prefixal H in (SOb): 

(51) (b) 
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Next, the floating H in (SOc) will link to the only available ducking 

point, which is the underlyingly toneless stem vowel: 

(52) (c) 

Finally, Pulleyblank assumes that extratonality is lost (by a universal 

convention; see Kiparsky 1985) at the phonetic level. This results in 

the following representations: 

(53 ) (a) (b) (c) 

As the final step, th~ floating prefixal H will associate to the free 

vowel (al in (53a), while this same vowel in (b) and (c) will be as-

signed a L by default. 

Pulleyblank points out that, unlike previous analyses of tonal po-

larity, the foregoing autosegmental analysis requires no morphologi-

cally-conditioned rules, nor does it utilize anything other than com-

manly-occurring rules and representations. This, then, constitutes an 

argument in favor of autosegmental theory. 

To summarize thus far, autosegmental theory is based upon the ob-

servation that, in some languages, tones function in phonological rules 

as though they were not linked to segments at all, even though they 
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clearly are linked to segments in surface representation. Four distinct 

benefits are obtained from applying autosegmental theory to the analysis 

of tone: First, the surface distribution of tone in languages such as 

Mende is readily accounted for. Second, autosegmental theory provides a 

simple, natural means of formally representing floating tone such as 

that found in San Miguel EI Grande Mixtecan as well as tonal morphemes 

such as Tiv's General Pa~t. Third, the effects of tonal stability in 

Etsako are readily accounted for. And, finally, autosegmental theory 

makes it possible to account for the tonal polarity effects in Margi 

using only commonly-occurring rules and representations. These benefits 

are unattainable under a purely segmental theory of tone. 

Notice that the foregoing discussion attributes several formal 

properties to autosegments. First, they can 'float' on a plane by them

selves, independently of the segmental units that they normally surface 

on. This property gives rise to the surface asymmetry in the distribu

tion of tones in Mende as well as the stability effects of Etsako tone, 

the floating H-tone in San Miguel EI Grande Mixtecan and the morphemic 

L-tone in Tiv. Second, autosegments can exhibit one-to-one mapping to 

segments as in Mende ngila, fande. Third, they can exhibit many to one 

mapping (Etsako 6wQwaJ as well as one to many mapping resulting from 

spreading (Mende ha~J. In addition, all of these properties are 

needed in order to account for tonal polarity in Margi. 

The above discussion has utilized examples from the literature on 

tone to illustrate the formal properties of autosegments, but other 

kinds of features are capable of functioning as autosegments as well. 
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For example, Safir 1982 demonstrates that the feature [+NASAL] is 

autosegmental in Capanahua, and Archangeli and Pulleyblank 1989 

attribute autosegmental behavior to the feature [-ATR] in Yoruba based 

upon its asymmetrical distribution. 

It should also be noted that, even though tone, [NASAL] and [ATR] 

all share the ability to function as autosegments, there are some dif

ferences in their behavior. For example, downstep is a phenomenon which 

is observed only in tonal features; specifically, it is the lowering of 

a H-tone triggered by a preceding L-tone. Nothing comparable to down

step has ever been observed between other kinds of autosegments such as 

[ATR] or [NASAL]. Likewise, melodies (i.e., sequences of two or more 

non-identical autosegments on the same plane) are observed in many tonal 

systems (s.g., see the Mende data in 39), but some autosegments appar

ently never combine to form melodies. Examples of such autosegments in

clude [ROUND] and [VOICE]. To my ~~owledge, no autosegmental sequence 

such as [+ROUND] [-ROUND] or [-VOICE] [+VOICE] has ever been reported. 

To summarize the foregoing discussion, autosegments differ not 

only in terms of phonetic realization but also in terms of their distri

bution and/or phonological behavior. However, every autosegment shares 

the ability to 'float' independently of the segmental units that it nor

mally surfaces on. This ability may be evidenced by a distributional 

asymmetry, by stability under deletion of a host segment, by the exis

tence of a non-segmental morpheme, or by polarity effects. 

Having thus established the basic properties of autosegments, the 

next step is to compare these properties with the list of the properties 
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of stress that was compiled in section 2.2.1. The conclusion, for which 

the next section argues, is that stress is an autosegment. 

2.2.3. A Comparison of Stress and Autosegments. 

The primary aim of this chapter, as stated in the introduction, is 

to demonstrate that (i) all feet are inherently headless and (ii) when

ever stress is assigned to a foot, it is assigned via the principles of 

autosegmental theory. Section 2.1 discussed the distinction between the 

notions of metrical head and stress and argued that, since stress is the 

only diagnostic for the presence of a metrical head, the latter is 

redundant and should be eliminated from phonological theory. It was 

concluded, therefore, that feet are universally headless. 

In order to prove the validity of the second claim, three distinct 

points must be established. First, stress can exist without any corre

sponding metrical structure; this was demonstrated in section 2.1.1 

using the facts of exceptional stress in Macedonian. Second, feet can 

exist apart from stress; section 2.1.2 argued for this claim using the 

theory of prosodic morphology and the facts of YidinY stress. Finally, 

it must be shown that the observed behavior of stress is consistent with 

what is known about autosegments, and vice versa. Sections 2.2.1 and 

2.2.2 reviewed the properties of stress and autosegments, respectively. 

All that remains is to show that these two sets of properties are iden

tical in all crucial respects; this is the task of the present section. 

Before proceeding, it should be emphasized that I am comparing 

only the formal behavior of stress and autosegments, not their phonetic 
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substance. I am not claiming that all features which are capable of 

autosegmental behavior should be observed in stress systems, nor am I 

claiming that all stress systems exhibit autosegmental behavior. For 

ex~~ple, to my knowledge, no language has been found in which the pri

mary feature of stress is [+NASAL] or [+ATR]. This fact is of no con

cern to this study, for the autosegmental theory of stress that I am 

proposing claims only that stress is ~n autosegment; it makes no claims 

about the phonetic substance of stress. I assume that this autosegment 

is unique to stress systems, but it is also conceivable that stress 

should be represented as nothing more than a conceptual place-holder for 

whatever autosegment a grammar selects to represent stress. Notice, 

however, that the claim that stress is autosegmental is distinct from 

the claim that stress is represented by a particular autosegment such as 

tone. The former is the primary claim of this thesis; the latter is 

left as a topic for future research. Furthermore, there are stress sys

tems which do not exhibit autosegmental behavior, just as there are 

tonal systems which do not exhibit autosegmental behavior. In either 

case, grammars are free to vary in their selections of rules and under

lying representations; the absence of autosegmental behavior of a fea

ture in one language does not imply that it cannot ~xhibit ?utosegmental 

behavior in some other language. 

The basic properties of stress and autosegments are summarized and 

compared in (54). In those instances where a feature has already been 

instantiated, the name of the relevant language(s) is listed under 

stress or autosegments, as appropriate. As it stands in (54), only one 
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of the ten features is instantiated for both stress and autosegments. 

This is stability, which was instantiated in Bedouin Hijazi Arabic 

(section 2.2.1) and Etsako (section 2.2.2) for stress and autosegments, 

respectively. 

(54) A Comparison of Stress and Autosegments 

Stress 

Stability: BH Arabic 

Floating: 

Morphemic: 

Polarity: 

One-to-one Mapping: 

Many-to-one Mapping: 

Melodies: 

One-to-many Mapping: 

Attracted to heavy a: Huasteco 

Movement under Clash: Italian 

Autosegments 

Estako 

Mende 

Tiv 

Margi 

Mende 

Etsako 

Mende 

Mende 

Now, the hypothesis that stress is an autosegment implies that all 

of the gaps in (54) must be either filled or excluded for principled 

reasons. That is the task of the present section. 

The first gap in (54) concerns the claim that stress should be 

able to 'float', just as was shown to be the case for tones in Mende. 

The next chapter presents data demonstrating that a number of Mayo words 

have a lexical accent (i.e., stress) that floats during part of the 
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derivation. This claim is further validated in chapter 5 for Mayo as 

well as for Tagalog. 

The next gap in (54) concerns the prediction that stress may be 

morphemic. This is in fact a common phenomenon, as exemplified by the 

final stress in Spanish which corresponds to third person singul~r 

preterite (hablo 'I speak' I hab16 'he spoke'). Under the autosegmental 

theory of stress proposed in the next section, the Spanish third person 

singular preterite may be viewed as an autosegmental stress (symbolized 

by *) which links by rule from right to left, as illustrated below. 

(55) * 

hablo + hablo hab16 

In the above example, I assume that the morphemic stress is inserted and 

linked prior to the application of the regular rules of stress assign-

ment. The OCP (as defined in section 1.2.4) will then prevent the 

assignment of regular stress. This is illustrated below, where regular 

penultimate stress in verbs is derived by building a disyllabic foot 

from right to left and then linking a stress autosegment from left to 

right to that foot. 29 

(56) 1st Person Present: 3rd Person Preterite: 

• 

~: hab10 hablo 

29For a full discussion of the facts of stress in Spanish, see 
Harris 1983. 



Regular Stress: 

Output: 

* 
I 

(hablo) 

hablo 

Blocked by OCP 

hab16 

One might object to labeling the Spanioh third person singular 
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preterite as an example of a morphemic stress, claiming instead that it 

is a morpheme-specific rule. The distinction between these two types of 

phenomena is illustrated in the following comparison of Tiv and Yoruba, 

based on Pulleyblank 1986 and Archangeli and Pulleyblank (in press) .30 

In Tiv, the Recent Past is derived by suffixing a high tone (H) to the 

verb stem. This H-tone associates to the leftmost toneless segment in 

the word, as illustrated below: 31 

(57) Tiv Recent Past: 

T + H -> T H * T H 

I I I I 
vvv vvv vvv 

Notice that the representation in (57) allows for the possibility of two 

H-tones occurring adjacent to one another in apparent violation of the 

OCP. As Pulleyblank points out, however, the OCP is not violated if the 

Recent Past morpheme is on a tier that is separate from that of the 

stem; this is allowed under the Morphemic Plane Hypothesis (section 

30The relevant facts from Tiv, which I represent only schemati
cally, are found in Pulleyblank 1986:68-71. The Yoruba facts, which are 
likewise represented schematically, are found in Archangeli and Pulley
blank (in press) . 

31In this and subsequent diagrams, V indicates a vowel (or its 
mora), which is the tone-bearing unit in Tiv and Yoruba, Hand L indi
cate high and low tones, respectively, and T indicates any tone. 
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1.2.4). Of course, the different morphemic planes have to merge prior 

to the output. Nevertheless, Pulleyblank argues that the presence of 

two distinct H'S in the representation is independently required at an 

intermediate stage of the derivation, and the Morphemic Plane Hypothesis 

predicts that such a representation is possible. 

Yoruba has an object postclitic which, like the Recent Past in 

Tiv, consists only of a H-tone. Unlike what was observed in Tiv, how-

ever, Yoruba's object postclitic links to the rightmost tbu, if pos~ible 

(i.e., if no OCP violation would result). Otherwise, it does not link 

at all. This is illustrated below. 

(58) ~oruba Three-vowel stems: 

T + H -> T H * T H 

I I I I 
VVV VVV VVV 

(59) Yoruba Two-vowel stems: 

(a) L + H -> L H (b) + H -> H 

I I I 
VV VV VV V V 

(c) H + H -> H * H H * H * H 

I I I / \ I 
V V VV VV V V V V 

On the basis of this difference in the linking behavior of the suffix-

like H-tones in Tiv and Yoruba, Archangeli and Pulleyblank (in press) 

argue that the final H-tone in (58) and (59) is actually not a morpheme. 

Rather, they claim, it is inserted and linked from right to left 

(instead of the usual left to right direction) via a morphologically-
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specified rule. The Morphemic Plane Hypothesis does not come into play 

in this case because H is inserted by a rule, not as part of a morphemic 

representation. 

Thus, Archangeli and Pulleyblank (in press) argue for a distinc

tion between a morphemic tone, such as Tiv's Recent Past, and a rule

based tone, such as Yoruba's object postclitic. If such a distinction 

is needed in order to account for tonal phenomena, then the same 

distinction should be relevant for stress since I am claiming that 

stress, like tone, is autosegmental. Accordingly, one might ask whether 

the above data from Spanish do not in fact represent rule-based stress 

rather than morphemic stress. 

However, an alternative explanation is available for the contrast 

between the behavior of Tiv's Recent Past and the behavior of Yoruba's 

object postclitic. Following H&V's concept of cyclicity (section 

1.2.3), the tone of Tiv's Recent Past suffix may be assumed to be on a 

different plane from that of the stem, just as in Pulleyblank's analy

sis. Again, this allows it to link to the leftmost toneless vowel with

out violating the OCP. In contrast, the tone of Yoruba's object post

clitic enters the derivation postlexically and is consequently on the 

same plane that the stem is on. The OCP prohibits it from linking next 

to another H-tone, and the non-default right to left direction of link

ing may be accounted for by its syntactic position to the right of the 

stem. 

The above analysis accounts for the contrast between the behavior 

of Tiv's Recent Past and the behavior of Yoruba's object postclitic 
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without resorting to a distinction between morphemic autosegments and 

rule-based autosegments. I conclude, therefore, that such a distinction 

is not required, so the aforementioned instance of morphemic stress in 

Spanish may be viewed as a legitimate counterpart to morphemic tonp.. 

The next gap in (54) concerns the phenomenon of polarity. Section 

5.3 demonstrates that Tagalog has a suffix which exhibits polarity ef

fects parallel to thoAe found in Margi (section 2.2.2) except for the 

fact that the relevant autosegment in Margi is a high tone whereas the 

corresponding autosegment in Tagalog is identified as a stress autoseg

ment. I present an analysis which is parallel to Pulleyblank's analysis 

of Margi's polarizing prefix, concluding that the phenomenon of polarity 

is instantiated in the stress system of Tagalog. 

Next, consider the property of one-to-cne mapping, which was ob

served earlier with regard to the Mende tone data. In that case there 

were two lexical tones, H and L. In contrast, all stress systems have 

at most one kind of lexical stress, not two. One-to-one mapping is 

trivially attested in these systems because there is only one kind of 

stress autosegment, and the OCP prohibits the occurrence of adjacent 

identical autosegments within a single domain. However, the spreading 

of a single stress could conceivably result in the occurrence of stress 

on two adjacent stress-bearing units. This possibility is discuss~d in 

section 6.2. 

Likewise, following McCarthy 1981, I assume that many-to-one map

ping is found only in tonal sy~tems because tone is the only multi-val-
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ued autosegment. 32 The OCP prevents grammars from linking more than one 

token of a single-valued autosegment such as stress to a single 

p-bearing unit. 

The next property in (54) is that of melodies, i.e., the occur-

rence of two or more distinct autosegments on the same plane. If stress 

is indeed an autosegment, as I claim, then the occurrence of two or more 

degrees of stress in the surface representation of a language may in 

some cases be interpreted as a stress melody. For example, primary 

stress in Malayalam is realized as a low tone on either the first or 

second syllable; all other stresses are realized as high tones on subse-

quent long vowels and on the final syllable (Mohanan 1982). Mohanan 

accounts for this distribution with a word melody of the form LH. He 

proposes that the first member of this melody anchors to the primary 

stress while the H links and spreads rightward to all other stresses. 

For examples and details of this analysis, see Mohanan 1982. The point 

to be noted here is simply that Malayalam stress exhibits a melody. 

Other languages with more than one degree of stress (whose dis-

tinctions may be realized in terms of tone, length and/or volume) in-

elude English (Hayes 1981), Warao (Osborn 1966, section 3.1.1.1), 

32McCarthy 1981 (page 383) argues that many-to-one mapping is nor
mally prohibited in nontonal autosegmental systems. The reason he gives 
for this prohibition in Arabic's templatic morphology is to prevent the 
creation of segments with multiple specifications for point and manner 
of articulation features. McCarthy does not address apparent counter
examples such as affricates and prenasalized segments. However, these 
are not of direct consequence to my proposal because stress involves a 
basic contrast, across stress-bearing units, between prominence and non
prominence. It is not clear, therefore, how a single streSS-bearing 
unit could exhibit a contour such as [+stress] [-stress] . 



102 

Waalubal (Crowley 1978, Hammond 1989b, section 3.2) and West Greenlandic 

Eskimo (Schultz-Lorentzen 1945, Hayes 1981, section 3.2), to name but a 

few. In each of these languages, the distinction between degrees of 

stress is derived rather than underlying. As far as I know, there is no 

language which exhibits an underlying contrast between two or more 

degrees of stress. 33 The explanation for this observation lies beyond 

the scope of this study; the only point to be made here is that stres~ 

melodies do occur even though they apparently are not attested in under-

lying representation. A mechanism for deriving mUltiple degrees of 

stress is suggested in section 6.1. 

The next property that is missing from (54) is one-to-many map-

ping, i.e., the mapping of a single autosegment to more than one 

p-bearing unit. In this case, there is no principled reason why one-to-

many mapping should not be able to apply in stress systems, and yet this 

seems to be unattested. That is, stress does not appear to spread 

throughout a foot (or any other domain). Rather, stress normally sur-

faces on only one member of a foot. If stress is in fact an autoseg-

ment, then why don't we observe instances of stress spreading throughout 

a foot? Section 6.1 suggests a possible explanation, but: for now I 

leave this as an open question. 

Two gaps in (54) remain to be addressed. These are attraction to 

heavy syllables and movement under clash. Each of these was noted ear-

lier as a property of stress in certain languages, but neither has been 

33However, Bickmore 1992 argues that Kiny~bo c~~ibits multiple 
underlying degrees of stress. 
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observed to be a property of traditional autosegments. Possible expla-

nations for each of these gaps in (54) are discussed below. 

First, consider the attraction of stress to heavy syllables. As 

section 2.1.1 pointed out, this phencmenon is observed in a nwnber of 

languages. To my knowledge, however, no one has ever claimed that this 

is a property of autosegments. HOw, then, is this to be explained in 

light of the claim that stress is an autosegment? I suggest that the 

attraction of stress to heavy syllables is simply an idiosyncratic prop-

erty of stress. 34 This does not invalidate the claim that stress is 

autosegmental, for each autosegment has idiosyncratic properties. For 

example, section 2.2.2 pointed out that downstep is unique to tone. 

Furthermore, tone is attracted to stress in some languages such as Creek 

(Haas 1977, Halle and Vergnaud 1987b), Capanahua (Loos 1969, section 

4.2), Hopi (Jeanne 1978, Hayes 1981), Malayalam (Mohanan 1982) and Kima-

tuurnbi (Sietsema 1989), just as stress can be attracted to heavy sylla-

bles. I assume, therefore, that the attraction of stress to heavy syl-

lables is an idiosyncratic property of stress. As such, it does not in-

validate the claim that stress is an autosegment. 

The final gap in (54) concerns the apparent absence of movement 

under clash in autosegmental systems. In fact, such behavior is logic-

ally possible for autosegments, but the formalism of autosegmental 

theory requires that it be handled via two distinct steps rather than 

34ATR is another autosegment that can be attracted to heavy sylla
bles. For example, in Wolof, [-ATR] is obligatory on low vowels if they 
are long, and in Menomini, [+ATR] spreads only to nonlow vowels, and 
only if they are long (Archangeli and Pulleyblank, in press) . 
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one, as has been the case in most accounts of stress clash resolution. 

First, an autosegment delinks because of an OCP violation (see section 

1.2.4), then it relinks to a different site. This is illustrated 

schematically below, where A represents an autosegment and X represents 

an A-bearing unit. 

(60) Input: Step (a): Step (b): 

A A -> AA -> A A 

I I I :j: I I 
X + X X X X X X X X 

In kee~ing with the widely-held assumption that a delinked autosegment 

cannot relink on the same morphological cycle in which it was delinked 

(Pulleyblank 1986:114-16), I assume that steps (a) and (b) in (60) occur 

during separate cycles. 

There is no clear precedence in the autosegmental literature for 

accounting for a clash between two identical autosegments in the above 

manner; I assume that this is due largely to the aforementioned ban on 

same-cycle relinking. Nevertheless, each of these processes (delinking 

under clash and linking) has been widely (but separately) utilized in 

order to account for various tonal phenomena. An example of the first 

process is Meeussen's Rule (Meeussen 1963), a tonal process in Tonga 

which Pulleyblank 1986 characterizes as follows: 

(61) Meevssen's Rule: H -> 0 / V Co V 

I I 
H 
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Since the tonal processes in Tonga are rather complex, I do not provide 

data or sample derivations. Instead, the reader is referred to Meeussen 

1963 and Pulleyblank 1986. The point to be noted is that Meeussen's 

Rule constitutes an example of tonal delinking under clash. Given the 

view of the OCP that was presented in section 1.2.4, Meeussen's Rule may 

be restated simply as a repair strategy for an OCP violation that is 

created through morphological concatenation. 

The above account of Meeussen's Rule is an example of tonal 

del inking in an environment analogous to stress clash, but in Tonga the 

del inked H-tone does not relink. In fact, I know of no tonal example 

which corresponds precisely to the scheme in (60). However, there are 

at least two examples which are nearly identical to (60). The first of 

these is Hewitt and Prince's 1989 analysis of tonal alternations in the 

perfective verbal morphology of Shona. Hewitt and Prince argue that 

Shona's grammar makes use of Edge-rn-Association (Yip 1988b), which 

links the first and last of a string of floating autosegments from left 

to right and from right to left, respectively, and then links any re

maining floating autosegments from left to right. In their analysis, 

the OCP blocks left-to-right linking of a floating H-tone (corresponding 

to the perfective morpheme) in certain Shona verbs but, unlike what hap

pens in Tonga, the floating H does not disappear in these cases. 

Rather, it links to from right to left. This leads Hewitt and Prince to 

conclude that Shena's grammar invokes Edge-In-Association, and that the 

failure of left-to-right linking autoolatically triggers the application 

of right-to-left linking. This is analogous to the account of stress 
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clash resolution in (60) in that the blocking of left-to-right linking 

in Shona has the same explanation as the triggering of del inking in 

stress clash resolution: both are attributed to the OCP. The Shona ex-

ample bears a further resemblance to stress clash resolution in that 

there is no stray erasure; the grammar provides an alternative docking 

point for the floating autosegment. 

Ishihara 1991 describes and analyzes another tonal process, this 

time from Japanese compounds, which is nearly identical to (60). In 

this case the delinking is triggered by rule rather than by an OCP viol-

ation, but otherwise the process conforms to (60) in that the delinked 

tone subsequently relinks in accordance with an independently-required 

linking rule. 

Ishihara's account is as follows. Bracket Erasure, which is how 

Ishihara formalizes the ~ompounding process, creates a new phonological 

domain which triggers a new phonological cycle. Two independently-moti-

vated cyclic rules then apply. The first is High Tone Delinking, ana 

the second is Tone Association, which associates a floating tone from 

right to left. This is illustrated below. Following Inkelas 1989 and 

Ishihara 1991, Jp represents a prosodic domain. 

(62) Japanese Compounding (Ishihara 1991) : 

(a) Concatenation: 
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(b) Bracket Erasure: 

(c) High Tone Delinking: 

(d) Tone Association: 

Notice that the sequence of delinking and association (i.e., linking) 

has the net effect of moving an autosegment from one site to another. 

This same process of delinking followed by linking to another site 

may be used to account for the movement of stress under clash if stress 

is in fact autosegmental. For example, the aforementioned instance of 

movement under clash in Italian would be expressed as follows. First, 

the leftmost of two adjacent stress autosegments (made adjacent as the 

result of word concatenation) is forced to delink because of the OCP. 

Second, the del inked stress autozegment links to the leftmost available 

docking site as permitted by the OCP. In this case, the only acceptable 

docking site is the first vowel of the word, as illustrated below. 

(63) Input: Delink: Relink: 

* * * * * * 
:f 

meta + torta -:> meta torta -:> meta torta 
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The above account of the movement of stress under clash is no dif

ferent in principle than Ishihara's account of the movement of a high 

tone under compounding. In each case an auto segment undergoes delinking 

(by rule in Japanese; because of an OCP violation in Italian). In both 

cases the delinked autosegment subsequently relinks by rule, presumably 

in a later cycle. Thus, once stress shift under clash is expressed in 

standard autosegmental terms, it is seen to be not unlike other pro

cesses (e.g., Meeussen's Rule in Tonga, tonal alternations in Shona's 

perfective morphology and tonal movement in Japanese compounding) which 

have already been described in purely autosegmental terms. 

To summarize, most of the features that are attested in stress are 

also attested in autosegments, and vice versa. The three exceptions are 

many-to-one mapping and one-to-many mapping, both of which appear to be 

lacking in stress systems, plus the observation that heavy syllables do 

not attract any other autosegment besides stress. The latter is at

tributed to an idiosyncrasy of stress and is left as a topic for future 

researcn. The absen-e of many-to-one mapping in stress systems is at

tributed to the fact that there seems to be only one lexical value for 

stress. Finally, the absence of one-to-many mapping remains to be ac

counted for; this problem is addressed in section 6.1. 

A comparison of the features of stress and autosegments along with 

their respective instantiations, as discussed above, is summarized 

below. 
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(64) A Comparison of Stress and Autosegments (final version) 

Stress Autosegments 

Stability: BH Arabic Estako 

Floating: (Mayo, Tagalog) Mende 

Morphemic: Spanish Tiv 

Polarity: (Tagalog) Margi 

One-to-one Mapping: (All stress systems) Mende 

Melodies: English, Mal ayal am Mende 

Many-to-one Mapping: (Needs 2 lex values) Etsako 

One-to-many Mapping: (See section 6.1) Mende 

Attracted to heavy U: Huasteco 

Movement under clash: Italian lDelink & Relink) 

The parentheses around Mayo and Tagalog indicate that the evidence for 

floating stress in these languages is presented in a later chapter. All 

of the autosegmental examples are taken from the literature on tone 

because autosegmental theory was first applied to tone. However, as was 

pointed out earlier, the conclusions are equally valid for other types 

of autosegments. 

Contrary to virtually every theory of stress that has been pro

posed in recent years, the foregoing discussion has demonstrated that, 

except for the apparent absence of one-to-many mapping in stress systems 

and of heavy syllable attraction in non-stress systems, there is no ba

sis for attributing any kind of special properties to stress. Instead, 

given the above conclusions that (i) stress exhibits nearly all of the 

properties of autosegments and (ii) auto segments exhibit nearly all of 
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the properties of stress, I conclllde that stress oelongs to the class of 

autosegments. 

This conclusion does not imply that all stress exhibits au

tosegmental behavior any more than the claim that [NASAL] is autoseg

mental implies that it exhibits autosegmental behavior in all languages. 

Nor does the above conclusion imply that all autosegments are capable of 

functioning as stress. P~ther, the conclusion to be drawn is that ther~ 

is no need to appeal to specialized devices such as Stress Clash Resolu

tion or unbounded feet in order to account for the range of stress

related phenomena. The independently-needed principles found in 

prosodic morphology and autosegmental theory are capable of deriving the 

full range of stress-related phenomena without referring to any other 

principles. 

What, then, is stress? As I have defined it, stress is a means of 

marking prominence which utilizes no more than one underlying autoseg

ment. This definition does not mention feet because, as was argued 

earlier, the latter are attested in some but not all stress systems. 

Where feet are required, their role is to provide a domain for inserting 

a stress autosegment. This is further explained below and in chapter 3. 

The above definition implies that stress is capable of exhibiting 

the kinds of formal behavior that would be expected of a single-valued 

tonal system, and yet it is not required to behave like tone in every 

language. This is because the definition simply states that stress is 

an autosegment; it does not equate stress with tone any more than [ATR] 

is equated with tone. 
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Further questions eventually need to be addressed. For example, 

is there a unique stress autosegmsnt which is used only in stress sys

tems, or do stress systems simply make use of the general inventory of 

autosegments such as (TONE], (NASAL], (ATR], etc.? If the latter is the 

case, then an explanation must be found as to why certain autosegments 

such as (NASAL] and (ATR] never seem to function as stress. If, on the 

other hand, there is a unique stress autosegment, how is it different 

from all other phonological features, and why doesn't it function ouc

side of stress systems? In the interest of limiting the length of this 

study, I leave these questions for future research. For now, I conclude 

only that the formal behavior of stress conforms to the principles of 

autosegmental theory. Specifically, stress is an autosegment. 

The next section proposes a new approach to stress assignment 

based upon the separation of metrical constituents and stress and the 

autosegmental nature of the latter. 

2.3. The Basic Proposal. 

The preceding sections outlined the properties of stress and com

pared them with the formal properties of autosegments, concluding that 

stress is in fact autosegmental. The task, now, is to extend this con

clusion to a new theory of stress assignment and demonstrate that the 

new theory is capable of generating all the varieties of stress that 

have been observed without generating any unattested stress patterns. 

Therefore, the present section is organized as follows. Section 

2.3.1 presents the Autosegmental Stress Hypothesis, which formalizes the 
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. autosegmental nature of stress as the foundational principle of this new 

theory, and briefly reviews the arguments for this principle. Section 

2.3.2 discusses the typology of binary stressed feet that is predicted 

by combining the Autosegmental Stress Hypothesis with the proposed in

ventory of primitive feet. This typology is divided into two groups, 

symmetric and asymmetric feet. Symmetric stressed feet, which contain 

exactly two identical constituents, are further subdivided into syllabic 

and moraic feet. The instantiation of each of these stressed foot types 

is presented in chapter 3. Finally, section 2.3.3 presents four addi

tional principles that are invoked in the following chapters. These in

clude (i) the Foot-as-Domain principle, which allows the foot to serve 

as a domain for the application of phonological rules, (ii) the Weight

to-Stress Principle (Kager 1989, Prince 1990), which allows a grammar to 

link stress directly to heavy syllables, (iii) the Degenerate Foot Prin

ciple, which concerns the interaction of foot-building with lexical 

accent, and (iv) the Uniform Linking Constraint (based on the Uniform 

Headedness Constraint; see Halle and Vergnaud 1978, Stowell 1979, Ham

mond 1990b), which requires that all stressed feet in any given word 

agree in terms of which edge of the foot the stress is linked to. 

r begin by formalizing the proposed m~er jn which autosegmental 

stress interacts with feet. 

2.3.1. The Autosegmental Stre~s Hypothesis. 

Section 2.1 concluded that a new theory of stress is needed, one 

in which constituency and prominence are formally separate. This might 
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. seem like a tall order, but in fact the needed mechanisms are already 

available in two separate, well-established theories: prosodic morphol-

ogy and autosegmental phonology. As was pointed out in section 2.1, 

prosodic morphology differs from most approaches to metrical theory pri-

marily in that the latter always assign heads to feet while the former 

does not. The section went on to argue that there is no evidence that 

metrical heads are ever required. Instead, the feet used in stress sys-

tems may be assumed to be headless; stress is then viewed simply as a 

phonological feature rather than as an inherent element of a foot. Sec-

tion 2.2 went on to demonstrate that stress behaves formally as an au-

tosegment. This approach to stress ~ssignment, which constitutes the 

central proposal of this study, is stated in (65) as the Autosegmental 

Stress Hypothesis. 

(65) Autosegmental Stress Hypothesis: Stress is an autosegment. 

The validity of the Autosegmental Stress Hypothesis depends, in 

part, upon the separation of constituen~ (i.e., foot-building) from 

prominence (i.e., stress). As was pointed out earlier, this idea is not 

entirely new. For example, H&V also separate constituency from promi-

nence in their theory of stress, as indicated by the following quote: 

"Following an idea originating with Liberman (1975), we pro
pose to treat stress by means of the same basic formalism as 
tone: we shall set up a special autosegmental plane on 
which one line will contain the sequence of phonemes and a 
second line will consist of a sequence of marks representing 
the stressed phonemes. This formalization will allow us to 
account for the fact that stress, or the absence thereof, is 
a property that is associated in general with discontinuous 
subsequences in the string of phonemes. We shall represent 



the autosegmental line for stress as a sequence of abstract 
positions or slots associated with the stress-bearing units 
on the central line. A slot corresponding to a stressed 
element will be filled by an asterisk." (Halle and Vergnaud 
1987b, page 5) . 
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Notice that H&V base their proposal in large .. !1art upon autosegmen-

tal theory. Nevertheless, they stop short of rigorously adhering to the 

established principles of autosegmental theory because of some alleged 

differences between stress and the classic autosegment, tone. First of 

all, H&V claim that tone, but not stress, "is associated with units 

identified by their phonetic substance and which partakes of this pho 

netic substance" (page 6). However, this is not necessarily true. The 

fact that stress may arguably not have a specific phonetic reflex is 

completely compatible with an abstract (but specific) stress autoseg-

ment. 

As another difference between stress and tone, H&V cite the fact 

that two successive stresses may be (and usually are) separated by one 

or more potential stress-bearers, whereas two successive tonal autoseg-

~~nts will always occupy successive tone-bearing slots. What H&V fail 

to notice, however, is that the latter situation arises cnly when the 

udjacent tones are either non-identical or in different morphemes. When 

this fact is taken into account, the alleged difference between tone and 

stress disappears, for two stresses can indeed occur on adjacent stress-

bearing units under exactly the same conditions, i.e., when the two 

stresses are either non-identical or in different morphemes. The latter 

case produces an OCP violation which must be resolved, as was discussed 

in sections 1.2.4 and 2.2.3. 



115 

It should also be noted that the domain of stress placement is 

normally the foot, and stress occurs at the edges of feet in the same 

sense that tone (as viewed by most tonologists) occurs at the edges of 

words. 35 When this point is considered, the behavior of stress is seen 

to be very similar to the behavior of tone (and all other autosegments) 

in that both occur at domain edges. 

As was noted in section 2.2.3, there are some differences between 

the behavior of tone and the behavior of stress, but these differences 

are largely irrelevant to the claim that stress is an autosegment. The 

only exception is that stress is not observed to spread; this is dis-

cussed in section 6.1. 

In summary, the Autosegmental Stress Hypothesis is a logical ex-

tension of H&V's idea of treating stress by means of the same basic for-

malism as tone. That is, the Autosegmental Stress Hypothesis is im-

plicit in H&V's theory of stress, but H&V apply it only in limited ways. 

Next, I propose a typology of primitive feet similar to that of 

Hayes 1987, 1991 but crucially differing from Hayes' theory in that the 

feet I propose are inherently headless. Applying the Autosegmental 

Stress Hypothesis to this typology produces a set of stressed feet which 

is equivalent to Hayes' inventory of metrical feet except for two addi-

tional stressed feet which are not predicted by Hayes' theory. 

35It would not be true that stress is assigned to the edge of a 
foot in languages with [-HEAD TERMINAL1 feet, as proposed by Halle and 
Vergnaud 1987b for Cayuvava. However, the existence of such feet is 
very much in dispute. See, for example, Hammond 1990a and b. 
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2.3.2. The Typology of Stress. 

The preceding section proposed, based on the conclusions of the 

earlier sections of this chapter, that stress is an autosegment. This 

conclusion does not preclude the use of feet in stress assignment but, 

as was argued in section 2.1, there is no reason to posit the existence 

of heads in those feet. Consequently, I henceforth treat foot-related 

stress assignment as an interruptible sequence of two independent pro

cesses. The first of these is the construction of inherently headless 

(and stressless) feet, and the second consists of inserting some 

autosegment into the foot ar.d, in some cases, into some other prosodic 

domain as well. (Recall from section 2.1.1 that some stress systems do 

not refer to feet at all). The next task is to specify what kinds of 

primitive (i.e., stressless) feet are available and what those feet 

might look like after stress has been assigned to them. Accordingly, 

this section first considers the typology of primitive stressless feet, 

followed by the typology of stressed feet which results from all the 

possible ways in which a stress autosegment may be inserted and linked 

in a primitive foot. 

2.3.2.1. The Typology of Primitive Feet. 

As chapter 1 pointed out, Hayes 1991 proposes that there are only 

three types of binary feet: the syllabic trochee, the moraic trochee and 

the iamb. Throughout this study, I assume Hayes' typology with one im

portant modification: feet are inherently headless. Therefore, since 

the term erochee implies left-headedness, I refer to symmetric feet sim-
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ply as syllabic feet and moraic feet rather than syllabic trochees and 

moraic trochees, respectively. These two primitive foot types are 

re9resented in (66). 

(66) Inventory of Primitive Symmetric Feet: 

Syllabic Foot: (0' 0') Moraic Foot: 

In what follows I claim, contrary to Hayes 1991, that stress may be 

assigned to either edge of either one of these primitive symmetric foot 

types. In the case of the iamb, however, the Weight-to-Stress Principle 

(Kager 1989, Prince 1990) ensures that it will always be right-stressed 

in those cases where it has a stress. This is because the rightmost 

constituent is, by definition, the heavier member of an iambic foot. 

Thus, while it is possible to have a stressless iambic foot (e.g., 

McCarthy and Prince 1990 argue for such a foot in Arabic), there is only 

one place where a stress can link after it has been inserted into an 

iambic foot; this is illustrated in the next section and again in chap

ter 3. 

The foregoing discussion is explicitly limited to binary feet in 

that it does not necessarily apply to ternary feet. As was mentioned 

earlier, the existence of such feet is in dispute. A possible me~s of 

applying my proposal to derive the effect of ternarity is presented in 

Hagberg 1992. 

To summarize, I assume Hayes' 1991 primitive typology of binary 

feet, with the exception that feet are inherently headless. Next, I 
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discuss the typology of stressed feet which results from adding autoseg-

mental stresses to primitive binary feet. 

2.3.2.2. The Typology of Binary Stressed Feet. 

The claim that feet are inherently headless accounts for the lack 

of evidence for metrical heads in morphological processes, as was argued 

in section 2.1, but it also makes some predictions that are not made by 

the theory of Hayes 1991. Most notably, the inherent headlessness of 

feet, together with the claim that stress is an autosegment, predicts 

that five different combinations of binary feet with autosegmental 

stress are possible. These are presented in schematic form in (67), 

where the symbol * represents a stress autosegment. 

(67) The Predicted Surface Typology of Binary Stressed Feet: 

(a) Syllabic. Left-stressed: * 

(0' 0') 

(b) Syllabic. Right-stressed: * 

(0' 0') 

(c) Moraic. Left-stressed: * 
I 

(I-' 1-') 

(d) Moraic. Right-stressed: * 
I 

(I-' 1-') 
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(e) Iambic: Preferred: Else: 

* * 

In the case of an iambic foot of the form (~ ~), I assume that stress 

always links to the rightmost member in order to conform to the direc-

tion of linking in the preferred (i.e., asymmetric) iambic foot. This 

is explained in section 2.3.3.2, where the mechanism by which stresses 

are assigned to iambic feet is formalized. 

Each of the symmetric stressed foot types in (67) is instantiated 

with language data in chapter 3. The two types of syllabic feet are ex-

emplified with Warao and Mayo, which are left-stressed and right-

stressed, respectively. The two types of moraic feet are exemplified 

with Cairene Arab;c and exceptionally stressed Turkish words, which are 

left-stressed and right-stressed, respectively. Hixkaryana was already 

discussed in chapter 1 as an example of a language which utilizes the 

iambic stress foot. 

Having thus developed the autosegmental theory of stress, the next 

three chapters inst~~tiate this theory and apply it to several stress 

systems which prove difficult to analyze under other theories of. stress. 

First, however, this chapter concludes by presenting some additional 

principles which are utilized in the remaining chapters. 

2.3.3. Further Principles Needed for the Proposal. 

The preceding discussion argued for the Autosegmental Stress 

Hypothesis, which claims that stress is an autosegment. This is the key 
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proposal of the present study, and a number of arguments in support of 

this conclusion remain to be presented. Before going on to chapter 3, 

however, there are four additional principles which, although largely 

independent of my central proposal, nevertheless play important roles in 

the analyses that are presented in the ensuing chapters. These princi· 

pIes concern (i) the concept of the foot as a domain for the application 

of autosegmental processes (Foot-as-Domain Principle), (ii) the linking 

of stress directly to heavy syllables (Weight-to-Stress principle), 

(iii) the interaction of lexical accent with foot-building (Degenerate 

Foot Principle), and (iv) the Uniform Linking Con&traint (adapted from 

the Uniform Headedness Constraint of Stowell 1979. Halle and Vergnaud 

1987, Hammond 1990b), whi=h requires all of the stressed feet in a word 

to be stressed on the same edge at any given point in the derivation. 

The first three of the above principles define the three ways in which 

individual stresses may be linked within feet, whereas the Uniform Link

ing Constraint is a universal constraint on word-level representations. 

Each of these is discussed in turn below. 

2.3.3.1. The Foot-as-Domain Principle. 

The concept of domains is inherent in all versions of lexical 

phonology. Simply stated, a domain is that entity, defined in phonolog

ical, morphological and/or syntactic terms, in which phonological rules 

operate. For example, the terms lexical and postlexical generally re

flect a distinction between rules which apply to words and rules which 

apply to phrases, respectively. The innovative aspect of my proposal, 
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with respect to the concept of domains, is that the foot constitutes a 

legitimate domain for the application of phonological rules; this is 

henceforth referred to as the Foot-as-Domain Principle. In particular, 

I assume that any set of rules of stress assignment must conform to the 

established principles of autosegmental theory. This means that the re

lationship between a stress autosegment and the foot in which it ends up 

is formally identical to the relationship between a tonal autosegment 

and the domain in which it ends up in a language such as Mende, Etsako 

or Tiv. 

The use of Foot-as-Domain for inserting and linking autosegmental 

stress was illustrated schematically in the preceding section. The ap

plication of this principle to actual languages is illustrated in chap

ter 3. 

2.3.3.2. The Weight-to-Stress Principle. 

As section 2.1.1 pointed out, Prince 1990 argues for the Weight

to-Stress Principle, restated in (68), based largely on the observation 

that unbounded feet, if they exist, should be available to function in 

templatic morphological processes such as reduplication, just as binary 

feet hav~ been observed to do. Since this appears to be unattested, 

Prince concludes that unbounded feet do not exist. Instead, he claims 

that the effect of unbounded stress is achieved in languages such as 

Huasteco and Khalkha Mongolian by assigning stress directly to heavy 

syllables without the use of feet. 

(68) Weight-to-Stress Principle (Prince 1990): If heavy, then stressed. 



Kager 1989 also proposes the Weight-to-Stress Principle as a well

formedness condition on the output of representations in Dutch and 

English. 
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In this study, I apply the Weight-to-Stress Principle in three 

ways. First, at the word level, Weight-to-Stress is an option which in

dividual grammars may invoke so as to derive what has generally been re

ferred to as unbounded stress; this process makes no reference to metri

cal structure. However, it is also possible for a grammar to apply 

Weight-to-Stress within the foot in one of two ways. First, a grammar 

may optionally apply Weight-to-Stress to a footed string. This differs 

from unbounded stress systems in that disyllabic feet are required, but 

it also differs from quantity insensitive stress systems in that stress 

is attracted to heavy syllables. Crucially, Weight-to-Stress does not 

apply to unfooted heavy syllables in such a language. 

The other way in which a grammar may choose to apply Weight-to

Stress within the foot is to define the foot as iambic, in which case 

Weight-to-Stress is the only means by which stress may be assigned. 

Each of these ways of applying the Weight-to-Stress Principle is 

discussed below. I begin with the word level. 

Whenever a grammar invokes Weight-to-Stress at the word level, it 

must choose a setting for each of two parameters. First, Weight-to

St-.ess may apply either from left to right or from right to left. Sec

ond, it may apply either iteratively or non-iteratively. If it i~ iter· 

ative, then every heavy syllable in the domain will be stressed, but if 

it is non-iterative, then only the leftmost or rightmost heavy syllable 
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will be ~tressed, depending on the setting of the directionality parame

ter. The use of these parameters is illustrated schematically below, 

where ~~ and ~ represent a heavy syllable and a light syllable, respec

tively. 

(69) Left to Right; Non-iterative: 

* 

(70) Right to Left; Non-iterative: 

* 

(71) Left to Right; Iterative: 

* * * 

(72) Right to Left; Iterative: 

* * * 

Notice that the final outputs in (71) and (72) are the same. Different 

results might be expected when two heavy syllables are adjacent. In 

that case, the OCP might be expected to block the second application of 

Weight-to-Stress, so directionality would be relevant_ (Of course, the 

OCP would come into play only if stress links to the syllable and not to 

the mora; I leave this as an open question). Otherwise, the setting of 
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-the directionality parameter is irrelevant when Weight-to-Stress applies 

iteratively to a word in which there are no adjacent heavy syllables. 

In each of the preceding eX&~les, the domain in which the Weight-

to-Stress Principle applied was the word. However, it is also possible 

for a grammar to apply Weight-to-Stress within a ioot in one of two 

ways. First, a grammar may opt to apply Weight-to-Stress directionally 

to a word, as in the above exumples, but with the added stipulation that 

the target must be a terminal element of a foot. Chapter 4 applies 

Weight-to-Stress in this manner in the analyses of YidinY and Capanahua. 

Finally, some grammars build iambic feet, i.e., feet whose right 

terminal element is required (or preferred) to be heavy. In these lan-

guages, the application of Weight-to-Stress is obligatory and the domain 

in which it applies is the foot. Iterativity is not relevant since an 

iambic foot has at most one heavy syllable. Directionality is relevant, 

but this is only because it is the right member of the foot that is 

heavy in the preferred iamb. 36 In order to avoid violating the Weight-

to-Stress Principle in a system that utilizes iambic feet, the direction 

of linking has to be from right to left. (I assume that this direction 

applies to all iambic feet, including those which do not contain a heavy 

syllable; see the discussion below). In other words, in this case the 

Weight-to-Stress Principle overrides the otherwise-independent ability 

36Recall that I am assuming Hayes' 1991 inventory of primitive 
feet, minus the heads. In this system, the iamb is the only foot in 
which the Weight-to-Stress Principle obligatorily applies. Left
stressed asymmetric feet, if they exist, would be handled in the same 
manner as iambs, and applying Weight-to-Stress in a foot of the form (~~ 

~~], if it exists, would be equivalent to setting the directionality 
pa~d.meter without .;,.pplyin~ Wei~ht-··_o-Stress. 
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-of grammars to select either direction of autosegmental linking. This 

is illustrated below. 

(73) Domain = Canonical Iambic Foot: 

In (~ ~~), Weight-to-Stress applies; directionality is irrelevant: 

* 

Although the Weight-to-Stress principle forces some feet to be right-

stressed, it cannot directly account for the stress patterns of all 

putatively iambic feet, for in some cases iambic feet have the form 

(~ ~). Consequently, it must be assumed that the stress pattern of 

canonical iambs, which is determined entirely by the Weight-to-Stress 

Principle, forces the stress autosegment to link to non-canonical iambs 

from right to left. This interplay of Weight-to-Stress and directional-

ity in non-canonical iambic feet is summarized below. 

(74) Domain = Non-canonical Iambic Foot: 

In (~ ~), Weight-to-Stress is inapplicable, but * is inserted and 
links from right to left in order to conform to the stress pattern 
of canonical iambs: 

* 
I 

(~~) -> (~ ~) 

Notice that the two parameters of Weight-to-Stress -- directional-

ity and iterativity -- are common to virtually all autosegmental rules. 

It is only the target of Weight-to-Stress, i.e., the heavy syllable, 

which is not commonly invoked in autosegmental rules. As stated in sec-
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. tion 2.2.l, t assume that this is simply an idiosyncratic feature of the 

stress autosegment. 

The Weight-to-Stress Principle is used to derive unbounded feet in 

a number of languages in sections 3.2 and 4.2. 

Next, I discuss the interaction of foot-building with lexical ac-

cent. 

2.3.3.3. The Degenerate Foot principle. 

We now come to what is perhaps the most innovative aspect of my 

proposal. As was indicated in the preceding discussion, the facts of 

Mayo stress and reduplication together make it necessary (or at least 

desirable) to assume the Degenerate Foot principle, stated below. 37 

(75) Degenerate Foot Principle: During foot-building, the presence 
of a stress auto segment linked to any element that is being incor
porated into a foot forces that foot to become degenerate. 

The application of the Degenerate Foot principle is illustrated schemat-

ically below. 

(76) * * * 
I 

(1 a (1 -> (a) a a * (a (1) (1 

37It may be possible to derive the Degenerate Foot Principle from 
the Uniform Linking Constraint (discussed in the next section) for, if a 
binary foot were to be built around a stressed element, the direction of 
linking would be determined by the location of that particular stressed 
element rather than by the grammar. If, on the other hand, a unary foot 
were to be built in that instance, it would have no effect on the direc
tion of linking. I do not pursue this idea here. 
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-As far as I can tell, this kind of innovation is required of any theory 

that would attempt to account for the Mayo data that are presented in 

chapter 5. Furthermore, the facts of Macedonian stress are consistent 

with the Degenerate Foot Principle. Section 2.1.1 argued that words 

with exceptional final stress must have a degenerate (i.e., monosyl-

labic) foot (if they have any foot structure at all), and the formation 

of that degenerate foot can be attributed only to the presence of lexi-

cal accent. 

The motivation for the Degenerate Foot Principle comes from the 

fact that Mayo's base of reduplication consists of a disyllabic foot for 

unaccented words and a single syllable for accented words; the evidence 

for this conclusion is presented in section 5.1.2. In order to treat 

both accentual classes in a uniform manner, it ~s necessary to assume 

that accented words have a degenerate foot at the point in the deriva-

tion when reduplication applies. 

It should be emphasized that this approach does not entail any 

claim regarding what might happen to previously-constructed feet when 

autosegmental stresses are assigned to them. That is, the Degenerate 

Foot Principle claims only that a linked stress autosegment may affect 

the process of foot-building, just as certain segmental features may 

directly influence the process of syllabification. 38 The Degenerate 

Foot Principle does not claim that the assignment of stresses to previ-

38For example, many languages have constraints on what features 
may be present in syllable codas. See Ito 1986, 1989 for a discussion 
of this type of phenomenon. 
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In summary, the Degenerate Foot Principle, like the Weight-to

Stress principle, reflects a property that is unique to the stress au

tosegment. The Degenerate Foot principle simply says that any rule of 

foot-building must build a degenerate foot whenever it encounters a 

linked stress autosegment. 

2.3.3.4. The Uniform Linking Constraint. 

Halle and Vergnaud 1978 and Stowell 1979 observe that it seems to 

be the case across languages that all feet within any given word agree 

in headedness at the output of the derivation. Hammond 1990b formalizes 

this generalization as the Uniform Headedness Constraint, which he in

vokes in the analysis of YidinY. 

This study adopts Hammond's idea. In my terms, however, headed

ness can refer only to the direction of linking of the stress autoseg

ment since I have already argued against the existence of metrical 

heads. Accordingly, I henceforth use the term Uniform Linking Con

straint rather than Uniform Headedness Constraint. 

The Uniform Linking Constraint prohibits (at all levels of repre

sentation) representations such as the following, where X represents any 

element of a foot (i.e., either u or ~): 

(77) * 

(X l)] 
word 
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The problem with (77) is that a single word contains two stressed feet 

in which the stress autcsegment is linked to opposite edges; one foot is 

left-stressed and the other is right-stressed. No matter where they oc

cur within the word, the Uniform Linking Constraint prohibits the simul

taneous existence of both types of stressed feet. 

Notice that the Uniform Linking Constraint concerns only the rela

tionship between stress autosegments and feet. No claim is being made 

regarding other autosegments besides stress, nor is it claimed to apply 

to the relationship between stress and any other domain besides the 

foot. 

The Uniform Linking Constraint is nothing more than a reflection 

of the basic role which the foot plays in a number of stress systems, 

and it actually follows from a more general principle. To see this, 

consider the following. In order for the foot to be a relevant part of 

a grammar, there must be evidence for some specific foot structure in 

the output; Halle and Vergnaud 1987b formalize this as the Recoverabil

iey Condieion. Now, if a grammar were to include a rule linking stress 

to feet without simultaneously requiring those feet to adhere to the 

Uniform Linking Constraint, the evidence for the role of the foot in 

stress assignment would be highly obscure at best. Why? Because stress 

cannot serve as a diagnostic for the presence of feet unless there is 

some kind of regularity to the stress pattern within a given word. If 

stress were permitted to surface on the left edge of one foot and on the 

right edge of another foot within the same word, as illustrated in (77), 

then foot structure could not be deduced from the locations of stres~, 
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and the Recoverability Condition would be violated. Thus, the Uniform 

Linking Constraint follows from H&V's Recoverability Condition. To the 

extent that the latter is a valid part of universal grammar, the Uniform 

Linking Constraint is also valid. 

The Uniform Linking Constraint is invoked in the analysis of 

YidinY in section 4.2, where it is argued that the direction of linking 

(within the foot) is from left to right unless this would result in a 

word whose feet are non-uniformly stressed. If the latter is the case, 

then linking will occur from right to left in order to conform to the 

direction of linking in the first foot that was stressed. 

In conclusion, the Uniform Linking Constraint prohibits the exist

ence, at any level of representation within a single word, of two 

stressed feet in which the stress autosegment is linked to opposite 

edges. The uniform Linking Constraint actually follows from H&V's more 

general Recoverability Condition. 

2.4. Summary. 

This chapter began by defining the concepts of metrical head and 

stress. It was argued that, since stress is the only diagnostic for the 

presence of a metrical head, the latter is redundant and should be elim

inated from phonological theory. It was then argued, on the basis of 

the theory of prosodic morphclogy as well as on the basis of the facts 

of YidinY stress, that feet can exist apart from stress. I then ex

plored the hypothesis that stress is autosegmental. After reviewing the 

properties of autosegments and comparing those properties to the list of 
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properties of stress that was compiled earlier, and after eliminating 

those differences that pertain only to phonetic substance ~d not to 

formal behavior, it was concluded that the formal behavior of stress is 

identical to the formal behavior of autosegments. That is, stresz is an 

autosegment. 

This conclusion was then formalized as the Autosegmental Stress 

Hypothesis. It was argued that this hypothesis is a logical extension 

of H&V's idea of treating stress by means of the same basic formalism as 

tone, although H&V apply this idea only in limited ways. 

Next, I proposed a typology of primitive feet similar to that of 

Hayes 1987, 1991 but differing from Hayes' theory in that my feet are 

inherently headless. The Autosegmental Stress Hypothesis was applied to 

this typology, producing a set of stressed feet which is equivalent to 

Hayes' inventory of metrical feet except for two additional stressed 

feet which are not predicted by Hayes' theory. 

Finally, I presented four basic principles that are assumed in the 

remaining chapters. These included the Foot-as-Domain Principle, the 

Weight-to-Stress Principle, the Degenerate Foot Principle and the Uni

form Linking Constraint. The latter is a universal constraint on word

level representations which follows from H&V's Recoverability Condition; 

it is required by other theories of stress as well. The remaining three 

principles define the three ways in which individual stresses may be 

linked within feet. The Weight-to-Stress Principle additionally makes 

it possible to account for unbounded stress systems without the use of 

feet. By assuming that stress is an autosegment distinct from tone and 
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other autosegments, it is possible for these special principles to apply 

uniquely to stress (although the Foot-as-Domain Principle applies to 

other autosegments as well) just as other principles apply only to cer

tain other autosegments. 

The chart in (78) summarizes the typology of prominence that is 

predicted by autosegmental theory in conjunction with the Foot-as-Domain 

Principle and the Weight-eo-Stress Principle. All of the languages 

listed as examples in (78) were discussed earlier with the exception of 

Old English. Based on the existence of various foot-based rules in Old 

English, Dresher and Lahiri 1991 argue for a new foot type. However, 

Hagberg (in prep) argues that the foot-based rules may be accounted for 

using a headless bimoraic foot, and that stress is derived via a rule 

which inserts and links a stress autosegment directly to the word from 

left to right. Thus, Old English instantiates a language whose grammar 

builds feet which are irrelevant to stress assignment, for the domain of 

the latter is the word rather than the foot. 

(78) Word and Foot as Domains of Stress Assignment: 

Foot-Building: Yes Foot-Building: No 

Stress Domain: Word Old English Huasteco 

Stress Domain: Foot Warao, c. Arabic (Not possible) 

Huasteco is listed as an another example of a language whose gram

mar utilizes the word as the exclusive domain into which stress is in

serted and linked. Unlike Old English, however, Huasteco exhibits no 
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evidence of foot structure. Furthermore, the Huasteco stress pattern is 

derived via the application of Weight-to-Stress; sample derivations are 

given in section 3.2. 

(78) lists Warao and Cairene Arabic as examples of traditional 

stress languages; all such languages use the foot as the primary domain 

in which stress assignment occurs. The autosegmental analyses of these 

stress systems are presented in section 3.1. 

The next chapter instantiates the typology of stressed feet that 

was presented in section 2.3.2 as well as the predicted typology of 

Weight-to-Stress, thus supporting the claim that the auto segmental 

theory of stress is capable of generating all of the varieties of stress 

that have been observed without generating any unattested stress pat

terns. 



CHAPTER 3 

INSTANTLATING THE TYPOLOGY OF STRESS 
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The preceding chapter argued for the inherent headlessness of all 

feet and the autosegmental nature of stress; the latter claim was form

alized as the Autosegmental Stress Hypothesis. The primary task of the 

remaining chapters is to demonstrate that all and only those stress sys

tems which are predicted by this theory are actually attested. Chapters 

4 and 5 are largely devoted to exploiting the Autosegmental Stress 

Hypothesis in the analysis of data that are problematic for other 

theories of stress. Before proceeding to these more complex cases, how

ever, this chapter instantiates the basic typology that is predicted by 

the Autosegmental Stress Hypothesis. For each language that is consi

dered, the autosegmental analysis is compared to other proposals that 

have been made for that stress system. In some cases, most notably for 

Mayo and Turkish, it is shown that the autosegmental approach is able to 

avoid certain ad hoc devices which are required by other theories. 

Therefore, the present chapter i~ organized as follows. Section 

3.l instantiates the typology of binary stressed feet with data from 

five languages. This typology is divided into two groups, symmetric and 

asymmetric stressed feet. Symmetric stressed feet, which always contain 

exactly two identical constituents, are further subdivided into syllabic 

and moraic stressed feet. Section 3.2 illustrates the derivation of 

'unbounded' stress systems via the application of Weight-to-Stress in 

the word domain. It is argued that all and only those 'unbounded' sys-
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tems which are predicted by the auto segmental theory of stre$S are actu-

ally attested. 

3.1. The Typology of Binary Stressed feet. 

The Autosegmental Stress Hypothesis implies that stress may be in-

serted by rule into a foot and linked to either edge of that foot re-

gardless of the foot's composition, just as any autosegment may in prin-

ciple be inserted and linked by rule to either edge of any domain. 

Assuming the primitive inventory of stressless binary feet (syllabic, 

moraic and asymmetric) that was proposed in section 2.3.2.1, there are 

six logic~lly possible ways to combine these feet with a stress autoseg-

menti these are listed in (1). 

(1) Predicted Inventory of Stressed Feet: 

Left-Stressed Syllabic Right-Stressed Syllabic 

Left-Stressed Moraic Right-Stressed Moraic 

Left-Stressed Asymmetric Right-Stressed Asymmetric 

with the exception of the left-stressed asymmetric foot, each of 

the combinations in (1) is in$tantiated below. 1 Section 3.1.1 presents 

Warao and Mayo as examples of languages with left-stressed and right-

II know of no language in which the left member of the foot is re
quired to be heavy. Dresher and Lahiri 1991 propose such an analysis 
for Old English, but Hagberg (in prep) proposes an alternative analysis 
which uses symmetric feet. I assume that the absence of left-stressed 
asymmetric feet is due to extralinguistic principles of rhythm, as ar
gued in Hayes 1987. 
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stressed syllabic feet, respectively. Mayo's right-stressed syllabic 

foot is not included in Hayes' 1991 foot typology, but it is argued that 

this foot type is required in order to account for the Mayo data. Sec

tion 3.1.2 presents Cairene Arabic and Turkish as examples of languages 

with left-stressed and right-stressed moraic feet, respectively. The 

autosegmental analysis of Cairene Arabic is compared to other analyses 

that have been proposed in Halle and Vergnaud 1987b, Halle 1990 and 

Hayes 1991, arguing that these analyses are notationally equivalent to 

one another in most respects. The autosegmental analysis of Turkish is 

compared to the analyses found in Kaisse 1985, Hammond 1986, Halle and 

Vergnaud 1987b and Hayes 1991. It is argued that the autosegmental 

analysis of Turkish captures the facts in a uniform manner whereas the 

other analyses do not. Finally, section 3.1.3 discusses Hixkaryana as 

an instance of a language with right-stressed asymmetric (i.e., iambic) 

feet. 

3.1.1. Syllabic Feet. 

Syllabic feet, as the name implies, consist of two syllables; syl

lable weight does not playa role in their construction. Warao is dis

cussed first as a s~mple example of a language in which a stress au

tosegment links to syllabic feet from left to right. Mayo is then pre

sented as a language whose stressed feet are the mirror image of 

stressed feet in Warao. That is, whereas Warao exhibits left-stressed 

syllabic feet, Mayo has right-stressed syllabic feet. Hayes 1991 claims 

that this foot type does not exist, but its existence is predicted by 
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the autosegmental theory of stress. Furthermore, it is pointed out that 

approximately half of Mayo's words have a lexical accent which exhibits 

autosegmental behavior. This constitutes another argument for the claim 

that stress is autosegmental. 

3.1.1.1. The Stress Pattern of Warao. 

The stress system of Warao provides a simple example of the as-

signment of a stress autosegment to purely syllabic binary feet. Pri-

mary stress in Warao falls on the penultimate syllable in most words, 

and secondary stress occurs on every other syllable preceding primary 

stress, as illustrated in (2).2 

(2) Warao (Osborn 1966) : 

tira 
apau 
koranu 
rUhunae 
yiwaranae 
nahoroahakut.1i 
yapurUkitanehase 

woman 
well placed 
drink it! 
he sat down 
he finished it 
the one who ate 
verily to climb 

This pattern is accounted for by the following set of rules: 

20sborn reports a faw instances of primary stress occurring on the 
final syllable or on the antepenultimate syllable, but the alternating 
secondary stresses are always determined by the placement of primary 
stress. I assume that the instances of exceptional final stress may be 
accounted for by the presence of lexical accent on the final syllable, 
and the instances of antepenultimate stress seem to be conditioned by 
the morphology, i.e., certain suffixes apparently enter the derivation 
after foot-building has applied. 
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(3) Stress Assignment in Warao: 

(a) Build syllabic feet iteratively from right to left. 

(b) Insert * in each foot and link from left to right. 3 

Words containing an even number of syllables will be exhaustively 

footed, as illustrated in (4).4 

(4) Input: Build Feet: Insert &: Link *: Output: 

* * 

11 11 11 11 (11 (1) (11 (1) (11 (1) (11 (1) 

I I I I I I I I I I I I I I I I I I I I I 
r u hun a e r u hun a e r u hun a e rtihunae 

However, any word that has an odd number of syllables will end up with 

an unfooted initial syllable, as in (5). 

(5) Input: Build Feet: Insert &: Link * : Output: 

* 

11 11 11 11 (11 (1) 11 (11 (1) 

I I I I II II II I I II II II 
k 0 ran u koranu k 0 r a n u ko::anu 

Recall from chapter 1 that Hayes 1991 accounts for the Warao 

stress pattern in essentially the same way, except for the fact that 

3Strictly speaking, this step should be broken down into two sep
arate rules, one which inserts * and another which links * from left to 
right. Here and elsewhere, for convenience and in the absence of evi
dence for intervening rules, I collapse these into a single statement. 

4In order to derive the difference between primary and secondary 
stress, a right-stressed word tree may be built on top of the stresses 
in the output of (4). Since this is not the focus of the present study, 
the formalization of this process is deferred until sections 3.2 and 
6.1. 
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. Hayes utilizes inherently headed feet rather than using headless feet 

and assigning stresses to them in a separate step as I have done. The 

Warao data do not seem to provide any means of testing between these two 

approaches to stress assignment. 

Thus, Warao may be viewed as a language in which syllabic feet are 

built iteratively from right to left and a stress autosegment is in-

serted into each foot and linked from right to left. 

3.1.1.2. The Basic Stress Pattern of Mayo. 

Mayo is a Uto-Aztecan language of northwestern Mexico. Although a 

number of works have been published concerning the morphology and syntax 

of Mayo and the closely related Yaqui language, very little attention 

has been given to the phonology of these two languages. 5 Therefore, the 

Mayo data that are presented here are primarily from my personal field 

notes which were collected in a number of villages of the Mayo River 

valley and Fuerte Ri~er valley between 1983 and 1990 under the auspices 

of the Summer Institute of Linguistics. Some of the data are addition-

ally found in Collard and Collard 1962. 

Although vowel length is a feature of many Mayo words, its pre-

sence greatly complicates the analysis of stress. Therefore, the 

discussion of vowel length is deferred until chapter 5, and the present 

5For studies in the morphology and syntax of Mayo and closely re
lated languages, see Buelna 1890, Hilton 1959, Collard and Collard 1962, 
Johnson 1962, Lindenfeld 1973, Brambila 1976, Langacker 1977, Lionnet 
1977, Miller 1989 and Escalante 1990. Regarding the phonology of Mayo 
and its close relatives, see Fraenkel 1959, Crumrine 1961, Seiler 1965, 
Burgess 1970, Stoltzfus 1979, Willet 1982, Burnham 1988 and Hagberg 
198aa, 1989b and 1990. 
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- section deals only with words having all short vowels. All such words 

have a single stress on either the first or second syllable; there is no 

secondary stress. The only acoustic feature that can be attributed to 

stress is high pitch, and there appears to be no systematic difference 

in the level of pitch on a word-initial stressed syllable versus the 

pitch on a non-initial stressed syllable. That is, the phonetic real-

ization of stress seems to be independent of its position in the word. 6 

Th~ basic paradigm for Mayo stress is presented in (6) through 

(13). Consider first the three forms in (6). Notice that each has the 

same stem chupnake 'will harvest', and that stress falls on the firot 

syllable in each word even when that syllable is a prefix. The same is 

true of the sets of forms in (8), (10) and (12): stress falls on the 

first syllable in every case. 

First Syllable Stress: Second Syllable Stress: 

(6) chupnake will harvest (tran) (7) ponnake will play (tran) 
h!chupnake will harvest (intr) hip6nnake will play (intr) 

hihichupnake will always harvest hihiponnake will always play 

(8) bwa'anake will eat (tran) (9) ba'ate irrigate (tran) 
hi ' ibwanake will eat (intr) hiba'ate irrigate (intr) 

hihi ' ibwanake will always eat hihiba'ate always irrigate 

(10) chiknake will sweep (tran) (11) wiseka sawing (tran) 
hichiknake will sweep (intr) hiwiseka sawing (intr) 

hihichiknake will always sweep hihiwiseka always sawing 

6Hagberg 19BBb is an instrumental study which demonstrates the 
general validity of this claim. However, the data in Hagberg 1988b in
dicate that, when a monosyllabic word is followed by a stressed sylla
ble, the pitch of the monosyllabic word will be lower than that of the 
following stressed syllable. This is a phrase-level phenomenon 
(probably downdrift) which I do not discuss here. 
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(12) nA'ikia count (tran) 
hina'ikia count (intr) 

hihina'ikia always count 

(13) chiw~ka 

hichiweka 
hihichiweka 

shelling (tran) 
shelling (intr) 
al ways she 1 ling 

In contrast, each of the forms in (7), (9), (11) and (13) bears stress 

on the second syllable. Notice that the prefixes are the same in all 

eight sets of forms. 

The data in (6) through (13) are representative of the entire Mayo 

language in that stress falls on either the first or second syllable of 

every word. The distribution of coda consonants appears to have no 

bearing on stress placement; the stress pattern for a given stem remains 

constant even when the first syllable of the stem is 'closed', as in 

(6), (7) and (10).7 Furthermore, a survey of some 1600 Mayo words 

listed in Collard and Collard 1962 indicates that the Mayo lexicon is 

roughly evenly divided between first and second syllable stress. There 

is no way to predict, either from the morphology or from the phonology, 

which of the two stress patterns a particular word will have, so one of 

the two patterns must somehow be marked in the lexicon. 

The challenge for any theory of stress, then, is to account for 

Mayo's two stress patterns in a uniform manner. The autosegmental 

theory of stress, like many others such as H&V and Hayes 1991, provides 

only two kinds of devices for representing underlying stress contrasts. 

One of these is lexical accent and the other is lexical extrametrical-

ity.8 Extrametricality, which was first proposed as a formal device in 

7The distribution of stress is not so easily stated for words con
taining long vowels. This is discussed in section 5.2. 

8Halle and Idsardi 1992 replace extrametricality with a complex 
set of edge-marking parameters that are able to produce the same effect. 
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Hayes 1979, is the exclusion of some peripheral element, typically 

either a syllable, mora or segment, from the domain of Stress Assign-

ment. Extrametricality may be assigned by rule or it may be underlying, 

in which case it is called lexical extrametricality. In addition to the 

illustratiuns in the discussion that follows, numerous examples of the 

use of extrametricality may be found in the literature on metrical 

theory. 9 

Like extrametricality, accent may be either underlying or derived. 

Unlike extrametricality, however, accent is a diacritic whose function 

is to ensure that stress surfaces on the particular stress-bearing unit 

to which the accent is attached. Except where otherwise indicated, I 

follow H&V in representing accent in the same manner as stress, i.e., 

with an asterisk. Unlike H&V, however, I consider the stress asterisk 

to be an autosegment. 

Returning to the Mayo stress pattern, the first question to be 

asked is, which is needed, lexical accent or lexical extrametricality? 

Before answering this question, however, a potential objection needs to 

be addressed. One might imagine an alternative approach which uses a 

pure diacritic instead of accent or extrametricality. Such an analysis 

would assume two word classes, e.g., class A and class B. Each of these 

word classes would have its own set of rules for stress assignment, so 

there would be no need for any lexical device other than some kind of 

diacritic to indicate which of the two classes a word belongs to. For 

9see • for example, Inkelas 1989 as well as Archangeli's 1984-5 
account of Yawelmani stress and Halle and Vergnaud's 1987b treatment of 
exceptional stress in Mace doni an and Polish. 
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an example of this method of representing stress contrasts, see Tsay 

1990. 

Although such an approach would indeed afford an adequate account 

of Mayo's two stress patterns, it must be rejected for the following 

reason. Length occurs in both vowels and consonants in Mayo, and in 

most cases it is derived rather than underlying. Section 5.2 demon

strates that derived vowel length and derived consonant length are in 

near-complementary distribution with respect to stress. On the one 

hand, there is a correlation between the distribution of derived vowel 

length and the distribution of second syllable stress. On the other 

hand, there is a similar correlation between the distribution of derived 

consonant length and the distribution of first syllable stress. Onder 

the 'pure diacritic' approach outlined above, these parallel correla

tions between stress class and lengthening class would be totally coin

cidental. In other word~, the analysis would have to stipulate some-

thing like the following: 'Words of class A have first syllable stress 

and exhibit consonant gemination; words of class B have second syllable 

stress and exhibit vowel lengthening.' Clearly, any analysis which can 

relate a word's stress pattern to its lengthening pattern in a princi

pled way is to be preferred (all other things being equal) to an analy

sis in which this relationship is entirely coincidental, as is the case 

in the aforementioned approach. In fact, section 5.2 argues for an 

analysis in which the relationship between stress and lengthening finds 

a principled explanation. 
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In light of the arguments to be presented in section 5.2, then, 

the 'pure diacritic' approach must be rejected. Consequently, there are 

only two remaining possible means of accounting for the Mayo stress con

trast. One of these uses lexical accent and the other uses lexical 

extrametricality. In what follows I argue that the facts of Mayo stress 

require an analysis which utilizes lexical accent rather than lexical 

extrametricality. Furthermore, chapter 5 argues that Mayo's lexical 

accent is capable of floating and undergoes cyclic rules of linking and 

delinking, as was briefly discussed in section 1.2.3. Since these types 

of behavior are characteristic of autosegments and since I have already 

argued that stress is an autosegment, it would seem logical to use lexi

cal accent to represent Mayo's stress contrast. On the other hand, 

there is no precedent for attributing autosegmental behavior to the 

device of extrametricality. 

I first present the formal analysis of Mayo stress and illustrate 

how it works, and then the primary evidence for using lexical accent 

rather than lexical extrametricality is presented. Additional arguments 

for this choice are given in chapter 5 based on the facts of reduplica

tion and vowel length alternations. 

The analysis for which I argue is stated in (14). 

(14) Mayo Stress Assignment: 

(a) Build a single syllabic foot from left to right. 

(b) Insert * in the foot and link from right to left. 
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For the moment, I assume that second syllable stress is unmarked 

in May,. That is, I assume that words with second syllable stress do 

not contain lexical accent or any other lexical device that might be 

used to generate exceptional stress. 10 The derivation of stress in such 

words is straightforward, as illustrated in (15). 

(15) Input: 

a a a 
11\ I I I I 

p 0 n n a k e 

Build 1 Foot: 

(a 
11\ 

a) a 
I I I I 

p 0 n n a k e 

Insert & Link *: 

(CT 

11\ 

* 

CT) CT 

I I I I 
ponnake 

Output: 

ponnake 

When a prefix is added to an unaccented word, stress ends up on the sec-

ond syllable of the prefixed form. This gives the impression that the 

rules of stress assignment apply to the entire word after prefixation 

has taken place, as illustrated in (16). 

(16) Input: Build 1 Foot: 

a a a CT (a a) a a 

II 11\ I I II II 11\ II II 
h i-p 0 n n a k e hip 0 n n a k e 

Insart & Link . : Output: 

* 

(a CT) CT CT 

II 11\ II II 
h i p 0 n n a k e hip6nnake 

10Henceforth, I refer to words with lexical accent and words which 
lack lexical accent as accent~d and unaccented, respectively. 
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Of course, this does not necessarily prove that the rules of. ~~ress as-

signment apply only after prefixation has taken place. Based only on 

the data considered thus far, it is equally possible that previously 

created foot structure is deleted at the beginning of each cycle, and 

that foot-building reapplies each time an affix is added. 11 In fact, 

chapter 5 argues that this is exactly what happens. 

The derivation of stress in unaccented words is thus accounted 

for, but how about the stress pattern of accented words? Since stress 

in these words always surfaces on the first syllable, it appears that 

the two rules in (14) either don't apply at all or are neutralized by 

some other process. Chapter 5 presents a formal account of how first 

syllable stress is derived, but for now I wish to demonstrate only that 

first syllable stress is lexically marked with an accent and that second 

syllable stress is lexically unmarked. 

Notice that there is no way to represent the contrast between 

first and second syllable stress with an accent that is underlyingly 

associated to a particular stress-bearing unit, as is done in H&V's 

analysis of a number of languages. If lexical accent were assumed to be 

underlyingly associated to a particular stress-bearing unit in Mayo, 

then one would be forced to conclude that one of the following is true: 

Either each of the twelve forms in (6), (8), (10) and (12) has lexical 

accent on the first syllable, or else each of the twelve forms in (7), 

(9), (11) and (13) has lexical accent on the second syllable. But th~ 

llThe separation of constit~ency and stress raises the question of 
whether • Insertion is cyclic or non-cyclic. Chapter 5 argues for the 
latter. 
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latter cannot be true, for there would then be no way to explain why 

lexical accent occurs only on the second syllable and never on any other 

syllable. 

Furthermore, if it were true that each of the twelve forms in (6), 

(8), (10) and (12) had lexical accent on the first syllable, then the 

indefinite object prefix [hi-1 would have to have lexical accent, so 

eight out of the twelve forms in (7), (9), (11) and (13) (repeated below 

as (17) through (20» should exhibit first syllable stress as well. In 

fact all of these forms have regular second syllable stress, which indi-

cates that the prefix [hi-1 does not have underlying accent. 

(17) ponnake 
hip6nnake *h!ponnake 

hihfponnake *hfhiponnake 

(18) ba'ate 
hiba'ate *hiba'ate 

hihiba'ate *hihiba'ate 

(19) wiseka 
hiwiseka *hiwiseka 

hihiwiseka *hihiwiseka 

(20) chiweka 
hichfweka *hichiweka 

hihichiweka *hfhichiweka 

Thus, the assumption that lexical accent in Mayo is always associ-

ated underlyingly with a particular stress-bearing unit leads to a para-

dox. In order to maintain this segmental approach to lexical accent, it 

would be necessary to postulate an ad hoc stress movement rule such as 

'shift stress leftward following prefixation if the stem is accented but 

not if it is unaccented.' In contrast, only standard phonological rules 
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are required under the autosegmental approach. The basic idea is that a 

lexical accent begins each morphological cycle as a floating autosegment 

(having delinked at the end of the preceding cycle) and links to the 

leftmost stress-bearing unit sometime after prefixation has taken place. 

This analysis of Mayo's lexical accent is reminiscent of the tonal 

analyis of Tiv that was reviewed in section 2.2.2. Recall that a seg-

mental approach to tone in Tiv was not able to account for the behavior 

of verbs inflected with the General Past. In contrast, by representing 

the General Past as a prefix consisting of nothing more than a floating 

L-tone, Pulleyblank 1986 was able to incorporate the behavior of the 

General Past morpheme into the phonology of Tiv without appealing to any 

ad hoc devices. The only relevant difference between Mayo and Tiv is 

that the latter has no delinking rule. 

The details of the Mayo analysis are presented and motivated in 

chapter 5. The point to be made here is that lexical accent, if used in 

the analysis of Mayo stress, must be autosegmental; a segmeatal view of 

lexical accent is inconsistent with the data in (6) through (13). 

Thus far, it has been assumed that exceptional stress is marked by 

lexical accent, but recall that lexical extrametrica1ity is also a 

possible means of accounting for exceptional stress (as well as tonal 

phenomena) .12 In what follows, however, it is argued that lexical 

extrametricality cannot account for the facts of stress in Mayo. This 

12The choice between lexical accent and lexical extrametricality 
is not necessarily arbitrary. For example, Hammond 1988b argues that 
exceptional stress in Polish can be accounted for with the former but 
not with the latter. 
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leaves lexical accent as the only viable means of deriving the observed 

contrast between first and second syllable stress. H~nce, given the 

earlier argument that lexical accent cannot be utilized to account for 

second syllable stress, it must be the case that second syllable stress 

is lexically unmarked. The conclusion is that words with second sylla-

ble stress have right-stressed syllabic feet, as generated by the rules 

in (14). 

If lexical extrametricality were in fact responsible for excep-

tional stress, then the forms in (7), (9), (11) and (13) would have to 

be lexically marked so as to render the first syllable extrametrical. A 

stress autosegment could then be linked from left to right directly to 

the metrical portion of the word. 13 This approach is illustrated in 

(21) • 

(21) Input: Link Stress L to R: Output: 

* 

<(1) (1 (1 <(1) (1 (1 

11\ I I I I 11\ II II 
ponnake p 0 n n a k e ponncfke 

There are two problems with this analysis. First, the Peripherality 

Condition (Hayes 1981) requires that the lexical extrametricality in 

(21) disappear following prefixation because the extrametrical portion 

of the word is no longer peripheral. This is illustrated below. 

13The same effect could be achieved by constructing a syllabic 
foot from left to right and linking a stress autosegment to the left 
edge of the foot. 
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(22) Input: Prefixation: Loss of EM: 

<a> a a a <a> a a a a a a 
11\ II II / I I I \ I I / I I I I I \ / I / I 

pan n a k e h i-p ann a k e hip ann a k e 

Link Stress L to R: Output: 

'" 

a a a a 

II 11\ II II 
h i pan n a k e "'hiponnake (Should be hip6nnake) 

Thus, underlying extrametricality is not able to account for the perse-

verance of second syllable stress under prefixation. 

In what follows I provide an additional argument against the rep-

resentation in (2l), concluding that lexical accent, but not lexical ex-

trametricality, is needed in order to adequately describe Mayo stress. 

Consider the representative loan words from Spanish in (23) through 

(28). In each case the Mayo form has second syllable stress even though 

the Spanish form has first syllable stress in some cases and second syl-

lable stress in others. This pattern generally holds for loan words: 

With very few exceptions, words end up with second syllable stress when 

they are borrowed into Mayo. I take this as evidence that second sylla-

ble stress is the ~~arked case for Mayo words. 

Spanish: Mayo: Enalish: 

(23) vaca(s) wakas cow 
(24) b6cha bocha shoe 
(25) c~ra kabara sheep 
(26) peso pes6 peso (money) 
(27) domingo lominko Sunday 
(28) Di6s li6h God 
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This general characteristic of loan words constitutes an argument 

against the possibility that words with second syllable stress are 

marked underlyingly for extrametricality: If lexical extrametricality 

were used to obtain second syllable stress, then first syllable stress 

would have to be the unmarked case. However, Spanish words which have 

first syllable stress often acquire second syllable stress when they are 

borrowed into Mayo. Under the lexical extrametricality analysis, this 

would mean that each of these words acquires lexical extrametricality 

when it is borrowed into Mayo. It would be difficult if not impossible 

to explain why and how nearly all words could acquire marked stress when 

borrowed into Mayo, regardless of the stress pattern of the word in che 

source language. Way wouldn't the stress simply remain unmarked in at 

least some of the borrowings? I take this as evidence that first sylla

ble stress is in fact the marked case rather than the unmarked one in 

Mayo, and I conclude that lexical accent, but not lexical extrametri

cality, must be used in order to account for exceptional first syllable 

stress. 

Since lexical extrametricality cannot be used in the derivation of 

second syllable stress, this stress pattern has to be derived from 

right-stressed syllabic feet, as in (14). Notice that this is one of 

the surface foot types predicted by the auto segmental theory of stress 

(see section 2.3.2.2), and yet Hayes 1991 claims that such feet do not 
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exist. 14 Thus, the Mayo data provide one argument in favor of the au-

tosegmental theory of stress and against the theory of Hayes 1991. 

In summary, the perseverance of Mayo's two different stress pat-

terns under prefixation may be accounted for if it is assumed that words 

with first syllable stress have a lexical accent which is capable of 

floating, and that this accent links by rule from left to right follow-

ing prefixation. Furthermore, since it is not possible to account for 

the Mayo data using lexical extrametricality, second syllable stress 

must be derived from right-stressed syllabic feet. Hayes 1991 claims 

that this f.oot type does not exist, but its existence is predicted by 

the autosegmental theory of stress. 

Thus far, I have instantiated the two logically possible surface 

combinations of a stress autosegment with a syllabic foot. Warao was 

cited as having left-stressed syllabic feet, and certain Mayo words 

(those with second syl'~~l~ stre~s) were shown to exhibit right-stressed 

syllabic feet. Next, I illustrate the two corresponding types of moraic 

feet. 

14Hayes actually allows for the existence of such feet on the sur
face, but he claims that they occur only in languages which do not have 
a syllable weight distinction at the level of the derivation where 
stress applies. He makes this claim in order to argue that right-headed 
syllabic feet actually constitute iambic (i.e., asymmetric) feet. He 
argues that, if a language's grammar calls for iambic feet but has no 
syllabl~ weight distinction available to it, then its (underlyinglyl 
iambic feet will be indistinguishable from syllabic feet. This explana
tion does not work for Mayo, however, for Mayo does have a syllable 
weight contrast which shows up prior to foot-building and interacts with 
the stress autosegment even though foot-building is not sensitive to 
syllable weight. This is discussed in section 5.2. 
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3.1.2. Moraic Feet. 

Moraic feet are built from two moras which may be either tautosyl

labic or heterosyllabic. The construction of moraic feet is constrained 

by the independent principle of Syllable Integrity. As section 1.2.2 

explained, Syllable Integrity prohibits the placement of a higher-level 

prosodic boundary between two tautosyllabic moras. In the case of 

moraic feet, this means that both moras of a bimoraic syllable have to 

belong to the same foot. The significance of this point is made appar

ent in some of the derivations that follow. 

This section discusses Cairene Arabic and Turkish as examples of 

languages with left-stressed and right-stressed moraic feet, respec

tively. I consider first the stress pattern of Cairene Arabic. 

3.1.2.1. Cairene Arabic Stress. 

Recall from section 1.2.2 that Cairene Arabic stress falls on the 

last syllable only if it is superheavy. Otherwise, stress is on the 

penult if it is heavy. If neither of these conditions holds, then the 

stress pattern is determined by counting the number of syllables follow

ing the rightmost heavy syllable, if there is one, or else from the be

ginning of the word. An even count (where zero is considered even) pro

duces penultimate stress and an odd count results in antepenultimate 

stress. 

My analysis of Cairene Arabic stress consists of two steps. 

First, moraic feet are built iteratively from left to right. Second, a 
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stress autosegment * is inserted into each foot and links from left to 

right. 1S These steps are formalized in (29) and illustrated in (30). 

(29) Cairene Arabic Stress: 

(a) Build moraic feet iteratively from left to right. 

(b) Insert * into each foot and link from left to right. 

(30) Input: Build Feet: Insert & Link * : Output: 

* * 
I I 

J.L J.L J.L J.L (J.L J.L) (J.L J.L) (J.L J.L) (J.L J.L) 

I ! ! ! I I I I I I I I 
katabitu kata bitu kata bitu katabitu 

Notice that foot-building has to be iterative in order to account for 

the fact that stress placement is determined by the overall mora count 

~roceeding rightward from the rightmost heavy syllable or, in words 

which lack heavy syllables, from the beginning of the word. 

Now consider what happens when a word contains three short sylla-

bles, as in (31). Since foot-building occurs from left to right, the 

first two moras are incorporated into a foot, but the third mora remains 

~~footed because it lacks a partner. 

lSSee footnote 6 in section 2.1.1 regarding the question as to 
whether stress surfaces in all feet or only on the final one. Since my 
analysis generates stresses in the same places as Hayes', I assume thac 
non-final feet have secondary stress rather than no stress. If they 
were in fact stressless, then I would either remove the excess stresses 
via a deletion rule or else assign stress only to the rightmost foot. 



(31) Inout: 

~ ~ p. 

I I I 
buxala 

Build Feet: 

(~ p.) ~ 

I I I 
buxa la 

Insert & Link *: Outout: 

* 
I 

(~ p.) p. 

I I 
buxa la btlxala 

As was pointed out in chapter l's discussion of Cairene Arabic, 

Syllable Integrity plays a role in determining the stress pattern of 

words chat contain a heavy syllable. This is illustrated in (32). 
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Notice that the first mora cannot be incorporated into a foot with the 

following mora in this case, because to do so would create a syllable-

internal foot bo~~dary, i.e., a violation of Syllable Integrity. Conse-

quently, the first mora remains unfooted and stress ends up on the heavy 

syllable .16 

(32) Input: 

p. ~p. p. 

I II I 
qamalti 

Build Feet: 

p. (p.JI.) p. 

I II I 
qa mal ti 

Insert & Link * : Output: 

* 
I 

JI. (Jl.p.) p. 

I II I 
qa mal ti qamalci 

However, (29) predicts the wrong stress pattern for words which end in a 

h~avy syllable, such as shajaracun, because the two moras of a final 

heavy syllable should be incorporated into a foot, as demonstrated in 

(33) . 

16See McCarthy and Prince 1990 (page 253, footnote 22) for a simi
lar example of the interaction of Syllable Integrity with the construc
tion of bimoraic feet. 



(33) Input: 

Il Il Il Illl 
I I I II 

Build Feet: 

(Il III Il (Ilill 

I I I II 

Insert 

'* 

I 
• (Il III 

I I 
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& Link '* : Output: 

'* 

I 
Il (Ilill 

I II 
shajaratun shaja ra tun shaja ra tun '*shajaraeUn 

In fact, stress never occurs on a final heavy syllable. The only way to 

derive this fact is to somehow ensure that final heavy syllables are 

treated as light syllables. In order to achieve this effect, I follow 

McCarthy and Prince 1990 in assuming that a word-final mora is ex-

trarnetrical. Accordingly, the derivation of shajaratun proceeds as in 

(34), · ... here the final syllable ". treated as light. 

(34) Input: Build Feet: Insert & Link '*: 

'* '* 

I 
Il Il Il 1l<1l> (Il III (Il III <Il> (Il III (Il III <Jl> 

! I I I I I I I I I I I I I I 
shajaratu n shaja ratu n shaja ratu n 

Output: 

shajaratun 

Notice that there is no violation of Syllable Integrity in (34) 

because the final syllable contains only a single element that is visi-

ble. Likewise, the foot-building rule treats a final long vowel as 

monomoraic; this is illustrated in the following derivation of 

, adwi ya ttlhumaa . 



(35) Input: 

p.Jl p. p. p. p. p.<p.> 
II I I I I 1/ 

'adwiyatuhuma 

Output: 

, adwi ya tUhumaa 

Build Feet: 

(p.p.) (p. p.) (p. p.) p.<p.> 

II I I I I 1/ 
'ad wiya tuhuma 
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Insert & Link": 

I I 
(p.p.) (p. p.) (p. p.) p.<p.> 

II I I I 1/ 
'ad wiya tuhuma 

I assume that extrametricality is prevented from applying to the 

lone mora of a monomoraic syllable by the universal requirement that ev-

ery syllable have at least one mora, as claimed in Hyman 1985 and Hayes 

1989. If this were not the case, then the application of (29) would in-

correctly produce *katabitu and *'adwiyatuhu instead of katabitu and 

, adwi ya tUhu . 

Although extrametricality prevents stress from occurring on a fi-

nal heavy syllable, it cannot prevent foot-building from occurring in a 

superheavy syllable. Consequently, a superheavy syllable is always 

stressed, as illustrated in (36). 

(36) Input: Build Feet: Insert & Link *: Output: 

* 
I 

p. P. Jl<p.> p. (p. p.)<p.> p. (p. p.)<p.> 

I I I I I I I I I 
kata b t kat a b t kat a b t katabt 

In summary, the auto segmental analysis of Cairene Arabic stress 

consists of two steps. First, moraic feet are built iteratively from 

left to right. Syllable Integrity prevents foot boundaries from occur-

ring syllable-internally, resulting in the fact that primary stress is 
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determined by the location of the rightmost heavy syllable. Second, a 

stress autosegment is inserted into each foot and links from left to 

right. Following McCarthy and Prince 1990, I assume that a word-final 

mora is extrametrical. 

Notice ~hat the outputs of Hayes' derivations in section 1.2.2 are 

notationally equivalent to mine. The only significant difference (with 

regard to metrical theory) between his analysis and mine is that I build 

headless feet and assign stresses to them in a subsequent rule. This 

separation of foot structure and stress, which is foundational to the 

autosegmental theory of stress that I am proposing, is not actually re

quired by the Cairene Arabic data, but the next two chapters demonstrate 

that it is is absolutely required by the data of YidinY , Mayo and Taga

log. 

Next, the various stress patterns of Turkish are examined in de

tail. It is argued that one of these patterns instantiates the right

stressed moraic foot, an entity which is predicted by the auto segmental 

theory of stress but explicitly prohibited by Hayes' theory. It is also 

argued that the analyses of Turkish stress proposed by Kaisse 1985, Ham

mond 1986, Halle and Vergnaud 1987b and Hayes 1991 all resort to ad hoc 

devices, whereas the autosegmental analysis uses only independently mo

tivated elements of phonological theory. 

3.1.2.2. Turkish Stress. 

This section proposes an autosegmental analysis of Turkish stress 

and c~ntrasts it with the analyses proposed in Kaisse 1985, Hammond 
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1986, Halle and Vergnaud 1987b and Hayes 1991. The autosegmental analy-

sis of Turkish stress is significant in two ways. First, Turkish place 

names and loan words exhibit right-stressed moraic feet, the existence 

of which is predicted by the auto segmental theory of stress but disal-

lowed by Hayes' theory. Second, the separation of constituency and 

stress makes it possible to account for two different patterns of excep-

tional stress with a single footing rule, attributing the difference be-

tween the two stress patterns to a difference in underlying representa-

tions. In contrast, the other analyses of Turkish stress invoke unnec-

essary enrichments of metrical theory. 

The autosegmental analysis is presented in section 3.1.2.2.1; the 

other analyses are discussed in 3.1.2.2.2. 

3.1.2.2.1. An Autosegmental Analysis of Turkish Stress. 

Most Turkish words have only one stress, which normally occurs on 

the ultima (Underhill 1976, Sezer 1983, Kaisse 1985, Hammond 1986, Hayes 

1991). Examples follow: 

(37) Turkish Final Stress (Underhill 1976, Kaisse 1985, Hammond 1986) 

oda 
odalar 

room 
rooms 

tanf 
tanfdfk 

know 
acquaincance 

Under the autosegmental theory of stress, the simplest way to account 

for this pattern is to assign a stress auto segment directly to the word 

rather than to a foot, as stated in (38): 

(38) Turkish Stress Assignment: Insert • in the word and link from 
right to left. 
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The application of (38) is illustrated below: 

(39) Input: Insert * in Word: Link: Output: 

* 

p. p. p. p. p. p. 

I I I I I I 
o d a o d a o d a 

Underhill 1976 points out that all words, even polymorphemic ones, have 

only one stress. 17 I assume, therefore, that (38) is a non-cyclic rule, 

i.e., that it applies only once near the end of the derivation. 

While (38) accounts for the stress pattern of most words, Turkish 

has three classes of exceptional stress. For convenience I refer to 

these as place names, the suffix -en and compounds; each is discussed in 

turn below. 

The first class of exeptionally stressed words actually consists 

not only of place names, which are derived in some cases from Turkish 

words and in other cases from other languages, but also of loan words 

from a variety of source languages. Sezer 1983 was the first to note 

that stress in these words is rule-governed. The generalization is as 

follows, wher~ both vowel length and codas count as heavy: 

17However, Kaisse 1985 claims that suffixed place names and loan 
words exhibit secondary stress. This is discussed below. 
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(40) Exceptional Stress in Loan Words and Place Names (Sezer 1983) 

(a) Words with a heavy penult are stressed on the penult. 

(b) Words with a light penult and a light antepenult are stressed 
on the penult. 

(c) Words with a light penult and a heavy antepenult are stressed 
on the antepenult. 

Following are examples of each of the types in (40), taken from Sezer 

1983: 

(41) (a) HeaVY Penult: Penultimate Stress: 

(b) 

(c) 

lokanta 
Vas!ngton 
Antalya 
Istanbul 
katakulli 
samuelson 
Montazu:ma 
Ayztnh6:ver 

Light Penult. 

Kenedi 
Pitolemi 
tornavida 
Papadopulos 
Indiyanap6lis 

Light Penult, 

ankara 
~amandi:ra 

Light 

Hea~ 

resc:auranc: 
Washingc:on 
(ci c:y name) 
(cic:y name) 
cheaC:ing 
Samuelson 
Monc:ezuma 
Eisenhower 

Antepenult: Penultimate Stress: 

Kennedy 
Pc:olemy 
screwdriver 
Papad6poulos 
Indianapolis 

Antepenult: Antepenultimate Stress: 

(ciC:y name) 
buoy 

In order to account for the stress pattern of the above class of 

exceptionally stressed words, I propose that they undergo the following 

two cyclic lexical rules (plus the insertion and linking of a morphemic 

stress, to be discussed below): First, a word-final syllable is marked 

extrametrical, and then a single (stressless) moraic foot is constructed 
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from right to left. ~though chis foot is not referred to in the rule 

of regular stress assignment (38), it in fact plays a role in two types 

of exceptional stress. The foot formation process is summarized below. 

(42) Cyclic Foot Construction (Excepcionally stressed words only) 

(a) Mark the final syllable extramecrical. 

(b) Build a single moraic foot from right to left. 

An iambic foot would work just as well as a moraic foot for place names 

and loan words. However, only a moraic foot is able to accounc for the 

stress pattern of adverbials derived with -en; an iambic foot cannot be 

used. This is discussed below. 

One might object to the above analysis on the grounds that feet 

are needed for exceptional stress assignment but not for regular stress 

assignment, so a language learner would have no evidence for a rule of 

foot-building until the exceptionally stressed words are encountered. 

However, Kaisse 1985 points out that exceptionally stressed place names 

are not a closed class of words. New place names are created as needed, 

and new loan words are borrowed quite frequently by the Turkish media. 

In every such instance, according to Kaisse, the stress pattern de

scribed in (40) is applied to the new word. Thus, while it is true that 

a language learner does not need to be aware of foot structure in order 

to learn the regular stress pattern, there has to be some productive 

algorithm for assigning exceptional stress that is totally independent 

of regular stress assignment. This situation is no different, in 

principle, from that of certain modern Arabic dialects, in which iambic 



163 

feet are utilized in certain morphological processes but moraic trochees 

(rather than iambs) are needed for stress assignment (McCarthy and 

Prince 1990). Thus, the productiveness of the exceptional stress pat-

tern is consistent with the above analysis in which foot-building takes 

place only in exceptionally stressed words. Furthermore, the analyses 

of Kaisse 1985, Hammond 1986, Halle and Vergnaud 1987b and Hayes 1991 

likewise assume that exceptionally stressed words do not undergo the 

regular rules of stress assignment but rather undergo some special set 

of rules. 

The exceptional stress pattern of place names and loan words may 

now be accounted for by assuming that each of these words is derived via 

an autosegmental stress morpheme which is inserted into the foot and 

then links from right to left. 18 ,19 I call this the Place Name suffix. 

Since these words have only one stress, I assume that they do not un-

dergo the regular rule of stress assignment. 20 The application of the 

above set of rules to place names and loan words is illustrated in the 

18Since the direction of linking in regularly stressed words is 
from right to left, I assume that this is the default direction of link
ing in feet as well. 

19For other examples of morphological processes whose domain is 
the foot, see McCarthy and Prince 1990. 

20Kaisse 1985 claims that suffixed place names and loan words ex
hibit secondary stress on the final syllable, as in ankara-dan 'from 
Ankara' _ Underhill 1976 states that stem stress is unaffected by suf
fixes in place names and loan words, but he makes no mention of sec
ondary stress. If Kaisse is correct, then my analysis must be modified 
so as to allow regular stress assignment to apply to these words in ad
dition to the rules of exceptional stress assignment. 

--- -- - -----
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. f~llowing derivations. The simplest case occurs when both the penulti-

mate and antepenultimate syllables are light: 

(43) Input: Extrametricality: 

J.I. J.L J.L J.L J.I. 

I I I I I 
K e n e d i Ken e<d i> 

Place Name Suffix:21 Output: 

* 
I 

(J.L J.L) 

I I 
K e n e<d i> Kenedi 

Build Foot: 

J.L) 

I 
Ken e<d i> 

When the penultimate syllable is heavy and the antepenultimate syllable 

is light, stress again falls on the penultimate syllable. This time, 

however, * is forced to dock to the left mora of the foot rather than to 

the right mora because of the Nucleus Constraint, stated in (44) :22 

(44) Nucleus Constraint: Stress is always realized on the nucleus of 
the syllable. 

(45) Input: Extrametricality: Build Foot: 

J.L J.L J.L J.L J.L J.I. J.L J.I. (J.L J.L) 

I I I I I I I I I I 
10k ant a 10k a n<t a> 10k a n<t a> 

21In this and subsequent derivations, *-Insertion and Linking are 
represented as a single step in order to conserve space. This is not 
intended to imply that they must occur simultaneously. 

22McCawley 1968, Haraguchi 1977, Poser 1984 and Ishihara 1991 ar
gue for a similar constraint in Japanese based on the distribution of 
accent in syllables with complex nuclei. I leave open the question of 
whether the Nucleus Constraint is a universal principle or a language
particular rule. 



Place Name Suffix: 

• 
I 

Il (J.l.Il) 

I II 
lokan<ta> 
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Nucleus Constraint: Output: 

• 
/:j: 

Il J.I. Il 
I I I 

I 0 k a n<t a> lokanta 

The above derivation applies the Nucleus Constraint as though it were a 

repair strategy only for the purpose of expositional clarity. Formally, 

the stress autosegment is blocked from linking to a syllable non-

nucleus. 

In the derivations of Kenedi and lokanta, it would have been sim-

pIer to assign stress via the same rule that is used to derive regular 

stress, i.e., by assigning • to the word from right to l~ft, without 

ever building a foot; exceptional penultimate stress could still be de-

rived by assuming that words such as Kenedi and lokanta have lexical ex-

trametricality. However, there is no way to derive antepenultimate 

stress without first building a foot. This is illustrated in (46), 

where the final metrical mora has to be 'skipped' by the footing rule in 

order to avoid violating the principle of Syllable Integrity: 

(46) Input: Extrametricality: Build Foot: 

Il Jl Il Il J.I. Jl Jl Il (Jl III Il Jl 
I I I I I I I I I I I I 
a n k a r a a n k a<r a> a n k a<r a> 

Place Name Suffix: Nucleus Constraint: Output: 

* • 
I /:j: 

(Il Il) Il Il (Il Il I Il Il 
I I I I I I I I 
a n k a<r a> a n k a<r a> ankara 
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Notice that, if the domain of *-Insertion were the word rather than the 

foot, there would be no way to derive antepenultimate stress in words 

such as ankara. Hence, the stress pattern of these words provides evi-

dence for the existence of foot structure in a stress system which oth-

erwise would not need feet. 

Thus far, I have discussed only the first class of exceptional 

stress, which consists of place names and loan words. The second class 

of exceptional stress is found in words which contain the suffix -en. 

In what follows it is argued that words derived with -en undergo the 

same foot-building process as that of place names and loans, but that 

stress links to opposite edges of the foot in these two classes of 

exceptional stress. Sezer 1983 describes the stress pattern of -en 

derivatives as fOllows: 23 

(47) "In adverbials derived with -en, primary stress is on the penult 
if it is strong. If the penult is not strong, then primary stress 
is on the antepenult." (page 63) 

The following examples are from Sezer 1983: 

(48) Heavy Penult in Inflected Form: 

iktisat economics iktisa:den economically 
istinat support: istina:den based on ... 
kaza: accident kaza:en accidentally 
esas basic esa:sen basically 

23Sezer 's term 'strong' has the same meaning as 'hea~f'. 
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(49) Light Penult in Inflected Form: 

mUnhasir special co mllnhc1siran24 specially 
musterek mutual mustereken mutually 
tekeff,h becoming surety tekll!ffi.ilen by surety 
muvakkat temporazy muvakkaten temporarily 
nisbll!t ratio nisbeten proportionally 
haki:kc1t trut:h haki:katen in trut:h 

The contrast between the above class of exceptional stress and the 

one discussed earlier may be summarized as follows. Whereas stress 

placement in place names is sensitive to the weight of both the penult 

and the antepenult, stress placement in words derived with -en is sensi-

tive only to the weight of the penult. This means that it is not possi-

ble to account for both stress types with a single set of rules. Under 

a theory which treats feet as inherently headed, two different sets of 

foot-building rules are required; examples are discussed in the next 

section. Under a theory which separates constituency and stress, how-

ever, only one set: of foot-building rules is needed. The contrast may 

then be represented by assigning a stress autosegment to the foot in 

different ways; this is explained below. 

In order to account for the above data in a manner that is consis-

tent with the analysis that was proposed for exceptional stress in place 

names and loan words, I assume that -en suffixation makes use of the 

same moraic foot that is generated in the latter. Specifically, I pro-

pose that -en suffixation proceeds as follows. First, -en is suffixed 

to the stem. Next, the final syllable is rendered extrametrical and a 

24The alternation in vowel quality in this form (-an rather than 
-en) is due to the familiar rule of back harmony and is irrelevant to 
the facts of stress. 
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.moraic foot is constructed from right to left, just as is done for place 

names and loan words. Finally, a stress auto segment is inserted into 

the foot and links from left to right. Since this is not the default 

direction of linking, I assume that -en is marked in the lexicon so as 

to trigger left to right linking of stress. This results in the follow-

ing derivations: 

(50) Input: 

p. p. p. p. p. p. 
I I I I I I 
i k tis a d 

Build Foot 

p. p. p. (p. p.) 
I I I II 
l. k t i s a <d e n:> 

(51) Input: 

p. p. p. p. p. 

I I I I I 
m u n h a s i r 

Build Foot 

p. p. (p. p.) 
I I I I 

m u n has i<r a n:> 

Add -en: 

p. p. 
I I 

J.L 

I 
p. p. 
II 

i k tis a 

p. p. 
I I 

d-e n 

Insert/Link * in E: 

* 
I 

p. p. p. (p. p.) 

I I I II 
i k t i s a <d e n:> 

Add -en: 

p. p. p. p. p. p. p. 

I I I I I I I 
m u n has i r-a n 

Insert/Link * in E: 

* 
I 

p. p. (p. p.) 
I I I I 

m u n h a s i<r a n:> 

Extrametricality: 

p. p. 
I I 

p. 
I 

p. p. 
II 

i k tis a <d e n:> 

Output: 

iktisa:den 

Extrametricality: 

p. p. p. p. 

I I I I 
m u n has i<r a n> 

Output: 

mtinhasiran 

The innovation of the analysis outlined above is that it utilizes 

a single foot-building process to account for both classes of excep-

tional stress, attributing the contrast between these two classes to a 
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.difference in the direction of autosegmental linking rather than to dif

ferent kinds of primitive feet. That is, a single parametric difference 

between these two· word classes applies to a single primitive foot to 

produce contrastive foot types on the surface: -en affixation results 

in a left-stressed moraic foot whereas place name suffixation results in 

a right-stressed moraic foot. The latter is predicted by my theory but 

disallowed by Hayes' theory. Furthermore, as was argued above, there is 

no way to derive the stress patterns of these two word classes using a 

single type of inherently headed foot. The separation of stress and 

foot structure, on the other hand, allows both word classes to utilize 

the same foot. This approach is possible only if feet are assumed to be 

inherently headless. 

Given that feet really are inherently headless, as I claim, we 

should expect to find other languages which, like Turkish, can link a 

stress autosegment to either member of a foot. Indeed, chapter 4 argues 

that YidinY builds feet whi~h can later have stress linked to either 

member. The Uniform Linking Constraint is not violated in either of 

these languages, for there is only one direction of linking per word. 

One question remains, however, regarding the above analysis. 

Given that both classes of exceptional stress are derived using a moraic 

foot, how is the difference between the place name suffix and the -en 

suffix to be represented? That is, how can one of these two morphemes 

be markad in underlying representation so as to ensure that the stress 

autosegment will link from right to left in place names and from lefr. to 

right in adverbials derived with -en? Notice that there is nothing in 
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"autosegmental theory itself that would prohibit an autcsegment from 

lirJ:ing in two different directions for two different morphemes. 25 

Nevertheless, this seems to be a marked situation, and some kind of for-

mal account is needed. I leave this as a question for future research. 

To summarize thus far, the grammar of Turkish uses the following 

rules to assign exceptional stress: final syllable extrametricality, 

the right to left construction of a single bimoraic foot, and the right 

to left or left to right insertion/linking of * to the foot. As stated 

earlier, I assume that right to left is the default direction of link-

ing, and that a rule applies idiosyncratically to adverbials derived 

with -en, overruling this default direction. Furthermore, since there 

appears to be no evidence for the presence of feet in regularly stressed 

words, I assume that foot construction applies only in exceptionally 

stressed words. 

Foot construction might seem altogether unnecessary were it not 

for the occurrence of words with antepenultimate stress. Since ante-

penultimate stress occurs only in certain morphological contexts (and 

then only when the right phonological conditions are also met), it is 

attributed to a morphologically-generated stress auto segment whose do-

main of insertion and linking is the foot rather than the word. 

It was stated earlier that there are three types of exceptional 

stress in Turkish. So far, two of these have been discussed; I now turn 

to the third type of exceptional stress, which occurs in compounds as 

25Indeed, Archangeli and Pulleyblank (in press) propose this in 
their analysis of Yoruba tone, as discussed in section 2.2.2. 
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well as in words which Sezer 1983 calls emphatic adjectives. The 

derivation of these forms is straightforward under the autosegmental 

theory of stress; they are included here only for the sake of complete

ness. I first discuss compounds. 

Underhill 1976 states that "compounds in Turkish are accented on 

the last syllable of the first member. Thus bugUn 'today', a compound 

of bu 'this' and ~ 'day', is accented on bu; karadeniz 'Black Sea' is 

a':'cented on the last syllable of kara" (page 117). This observation may 

be accounted for under a theory of compounding that was first proposed 

in Inkelas 1989 and further developed in Ishihara 1991. The basic idea 

is that a compound is represented as a sequence of two prosodic domains 

corresponding to a single morphological domain. The application of a 

certain set of phonological rules, which mayor may not be unique to 

compounding, is triggered by the creation of such a representation, just 

as normal morphological concatenation triggers the application of a par

ticular set of lexical rules. In the case of Turkish compounding, I 

assume that the following rule applies. Following Inkelas 1989 and 

Ishihara 1991, lp represents a prosodic domain and [ 1 M represents 

a morphological domain. 

(52) Compound Stress Insertion: 

1 p [ ., 1 p [ 

-> 

The above rule is identical to Ishihara's 1991 rule of High Tone Inser

tion for Japanese compounds (see section 2.2.3) except for the fact that 
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the inserted autosegment in Turkish is a stress rather than a high tone. 

As mentioned earlier, from the regular stress pattern of non-compounds 

it ma7 b~ inferred that the default direction of linking is right to 

left. Hence, the direction of linking does not need to be specified in 

(52) . 

The application of Compound Stress Insertion is illustrated below. 

(53) Input: Compound Stress: Output: 

* 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

I I I I I I I I I I 
[k a r alp [d e n i zlp [k a r alp [d e n i zlp karader.iz 

Since regular final stress is unattested in compounds, I assume 

that regular stress assignment either is somehow blocked from applying 

or else applies but is subsequently neutralized via a delinking rule. 26 

The above analysis of stress in compounds is able to account for 

the slightly more complex set of forms which Sezer 1983 refers to as em-

phatic adjectives. Basically, these are formed via a morphological pro-

cess which copies a monomoraic syllable from the left edge of the stem 

and adds a voiceless bilabial obstruent. 27 The resulting sequence is 

26If Kaisse's 1985 aforementioned claim about secondary stress in 
suffixed place names and loan words is correct, then the latter must be 
considered to comprise two morphological domains at the time of stress 
assignment. Otherwise, they would be expected to have only one stress, 
as in compounds. 

27I am ignoring the nasalization in b6mbok and the pis alternation 
in t6§toparlak because these are not relevant to the analysis of stress. 



then prefixed to the stem, and stress falls on the prefix. This is 

exemplified in (54). 

(54) ince 
b6k 
krrmrzI 
toparlcik 

thin 
ordure 
red 
round 

ipince 
b6mbok 
kipkrrmrzr 
t6stoparlak 

vezy thin 
utterly useless 
bright red 
perfectly round 

Emphatic adjectives may be derived as follows. First, the em-
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phatic morpheme is represented as a clitic with the underlying form ~p-, 

where ~ is an empty monomoraic syllable which copies the first onset-

vowel sequence of the following word, and p is a voiceless bilabial ab-

struent. 28 The initial stress of an emphatic adjective is derived by 

assuming that the emphatic morpheme is compounded with the following 

word. Since the emphatic morpheme is the first member of the compound, 

it alone gets stressed by the rule of Compound Stress Insertion (52); 

the 'stem' remains stressless. This is illustrated below. 

(55) Input: 

~ ~ p. 

I I I 
[i n c e]p 

Compound Stress: 

• 
I 
p. p. p. ~ 

I I I I 
[i p]p [i n c e]p 

Emphatic Prefix: 

p. p. ~ 

I I I 
p ]p [i n c eJp 

Output: 

fpince 

Copy Melody: 

p. 

I 
~ p. 
I I 

p. 

I 
[i p] p [i n c e] p 

28In order for the melody of the stem to be accessible for copy
ing, I assume that the [pJ of the clitic is on a different plane from 
the melody of the stem. 
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In summary, I account for regular final stress in Turkish via the 

insertion of a stress auto segment in the word followed by right to left 

linking. The three classes of exceptional stress do not undergo this 

rule, but rather are accounted for as follows. First, place names and 

adverbials derived with -en undergo a rule of final syllable extrametri

cality followed by the construction of a single bimoraic foot from right 

to left. Both of these exceptional classes assign stress to the foet, 

but one links it in the default right to left direction and the other 

links it in the opposite direction. Presumably, the latter must be un

derlyingly marked for directionality of linking. Cempounds, on the 

other hand, undergo only the rule of Compound Stress Insertion (52). By 

treating emphatic adjectives as compounds, their stress pattern is ac

counted for without the need to posit any additional rules. 

Next, I review the analyses of Turkish stress that are proposed in 

Kaisse 1985, Hammond 1986, Halle and Vergnaud 1987b and Hayes 1991. It 

is concluded that each of these entails theoretical complications that 

are avoided in the above analysis. 

3.1.2.2.2. Other Analyses of Turkish Stress. 

This section reviews four different analyses of Turkish stress and 

examines the theoretical merits of each one. The first is found in 

Kaisse 1985, the second in Hammond 1986, the third in Halle and Vergnaud 

1987b and the fourth in Hayes 1991. The first two propose foot types 

which appear to be otherwise unnecessary. Similarly, the proposals of 

H&V and Hayes are argued to ascribe excessive power to metrical theory. 
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Following the theory of Hayes 1981, Kaisse 1985 proposes the fol-

lowing analysis of Turkish stress. 

(56) Kaisse's 1985 Analysis: 

Foot Formation for Place Names & Loan Words: Mark final syllables 
extrametrical. At the right edge of the word, form a left
dominant, quantity-sensitive, binary foot. Dominant nodes 
must branch. 

Foot Formation for Words Containing -en: Mark final syllables ex
trametrical. At the right edge of the word, form a left-do~i

nant, quantity-sensitive, binary foot. 

Word Stress: At the right edge of the word, form an unbounded, 
right-branching word tree. Label left nodes strong iff they 
branch. 29 

The above proposal results in the following derivations for place names 

and loan words: 

(57) Input: Extrametricality: 

* * * * * 
ankara anka<ra:::. 

Output: 

ankara 

(58) Input: Extrametricality: 

* .. .. * 
vasington vasing<ton:> 

Foot Formation: 

* 
(* *) 

anka<ra:::. 

Foot Formation: 

* 
* (*) 

vasing<ton:::. 

Word Stress: 

* 
(*) 
(* *) 

anka<ra:> 

Word Stress: 

(*) 
-(*) 

vasing<ton:::. 

29Kaisse labels left nodes strong iff they branch in order to ac
count for secondary stress in suffixed place names such as ankara-dan 
'from Ankara' . 
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Outpu~: 

vas:{ngton 

Because of the requirement that dominant nodes must branch, a word with 

only light syllables fails to undergo Foot Formation. Word Stress still 

applies to the unfcoted syllables, however, producing penultimate 

stress: 

(59) Input: Extrametricality: Foot Formation: Word Stress: 

(*) 

kenedi kene<di> N/A kene<di> 

Output: 

For Words containing -en, the derivations are as follows. When either 

the penultimate or the antepenultimate syllable is heavy, Foot Formation 

produces the same result as it does for place names: 

(60) Input: 

* * * 
esa:sen 

Output: 

esa:sen 

Extrametricality: 

* * 
esa:<sen> 

Foot Formation: 

* 
* (*) 

esa:<sen> 

Word Stress: 

* 
(*) 

* (*) 

esa:<sen> 



(61) Input: Extrametricality: 

* * * * '* '* '* 
tekeffulen tekeffu<len:> 

Output: 

tekeffulen 

Foot Formation: 

'* 

'* ('* '*) 

tekeffu<len:> 

177 

Word Stress: 

'* 

('*) 

'*('* '*) 

tekeffu<len:> 

If, however, both the penultimate and antepenultimate syllables are 

light, then stress occurs on the antepenultimate syllable instead of the 

penultimate syllable because the Foot Formation rule that applies to 

these forms does not require dominant nodes to branch: 

(62) Input: 

* *. * 
mUnhasiran 

Output: 

mJ.inhasiran 

~xtT.ametricality: 

'* '* '* 
mUnhasi<ran:> 

Foot Formation: 

'* 

'* ('* '*) 

mUnhasi<ran:> 

Word Stress: 

'* 

('*) 

'* ('* '*) 

mUnhasi<ran:> 

Hammond 1986 points out that the obligatory branching foot which 

Kaisse uses in her analysis of Turkish place names does not appear to be 

needed in other languages. In its place he proposes the Revised Obliga-

tory Branching (ROB) foot. Hammond defines the ROB foot as one in which 

the head must dominate a heavy syllable and nonheads may dominate either 

a heavy or a light syllable. Hammond's analysis of Turkish stress is 

summarized below. 



(63) Hammond's 1986 Analysis of Exceptional Stress: 

(a) Make the final syllable extrametrical. 

(b) Build a maximally binary right-headed ROB foot on the right 
edge. 

(c) If no foot is built, build an unbounded right-headed foot. 

l7S 

Steps (a) and (b) produce the correct output for place names and loan 

words whenever they contain a heavy syllable, as illustrated below: 30 

(64) * 
(* *) 

antal<ya> 

* 
(* *) 

lokan<ta> 

* 
(*) 
anka<ra> 

When neither the penult nor the antepenult is heavy, step (c) produces 

the correct output, as illustrated below: 

(65) * 
(* *) 

kene<di> 

Hammond does not discuss adverbials derived with -en, but his 

analysis, like that of Kaisse, would require a separate foot-building 

rul~ for these forms, a rule that is different from (63b). 

While Hammond's analysis accounts for the facts of Turkish, it is 

not clear that the ROB foot is independently motivated in other lan-

guages. Besides Turkish, Hammond 1986 uses this foot type in the analy-

ses of Khalkha Mongolian, Lenakel and Klamath. The preceding section 

presented an alternative analysis of Turkish stress using only indepen-

dently motivated principles, and section 3.2 proposes an analysis of the 

30r use asterisks rather than Hammond's lollipops for typographic 
convenience. 
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. stress pattern of Khalkha Mongolian which does not use feet at all. The 

somewhat more complex stress patterns of Lenakel and Klamath are not 

discussed here, but alternative analyses are available which do not re

quire an enrichment of metrical theory. For example, Hammond 1990b pro

poses an analysis of Lenakel which uses only syllabic trochees except 

for those instances in which hea~J syllables attract stress. Onder my 

approach, the latter may be handled via the Weight-to-Stress Principle, 

as outlined in section 2.3.3.2 and further illustrated in section 3.2. 

I conclude, therefore, that the ROB foot proposed in Hammond 1986 con

stitutes an otherwise unnecessary enrichment of metrical theory. 

To summarize thus far, Hammond's analysis accounts for the stress 

pattern of place names and loan words. Like Kaisse, however, he pro

poses a foot type which constitutes an otherwise unnecessary enrichment 

of metrical theory. To the extent that other analyses are available 

which utilize independently motivated foot types, both Kaisse's and Ham

mond's accounts of Turkish must be considered ad hoc. 

The analysis of Halle and Vergnaud 1987b is considered next. 

Halle ~,d Vergnaud make a radical departure from both Kaisse 1985 and 

Hammond 1986 in proposing that feet in exceptionally-stressed Turkish 

words are unbounded. Their proposal is as follows: 
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(66) Halle and Vergnaud 1987b: 

(a) Stressable elements are vowels. 
(b) Assign line 1 asterisks to 'unstressable' suffixes and to the 

penultimate syllable of the stem of 'foreign' words. 
(c) Line 0 parameter settings are [+HT, -BND, right]. 
(d) Construct constituent boundaries on line o. 
(e) Locate the heads of line 0 constituent oc line 1. 
(f) Line 1 parameter settings are [+HT, -BND, left]. 
(g) Construct constituent houndaries on line 1. 
(h) Locate the heads of line 1 constituent on line 2. 
(i) Conflate lines 1 and 2. 
(j) Delete the line 0 asterisk of the stressed syllable if stress 

falls on an 'unstressable' suffix or on a 'foreign' word where 
the penult ends with a short vowel and the antepenult with a 
consonant. 

Using the above set of rules, stress in place names and loan words may 

be aerived as follows. First, if the antepenultimate syllable is light, 

then step j does not apply and stress falls on the penultimate syllable: 

(67) Input: Steps a-b: Steps c-e: 

* * * 

* * * * * * (* *) (*) 

k e n e d i k e n e d i k e n e d i 

Steps f-h: Step i: Step j: Output: 

* * 
(* *) (* .) 

(* *) (*) (* *) * 
k e n e d i k e n e d i N/A kenedi 

If the antepenultimate syllable is heavy, then step j deletes the penul-

timate line 0 asterisk, forcing stress to shift leftward to the ante-

penultimate syllable: 
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(68) Input: Steps a-b: Steps c-e: 

'" '" '" 
'" '" '" '" '" '" ('" "') (*) 
a n k a r a a n k a r a a n k a r a 

Steps f-h: Step i: Step j: Output: 

* * '" 
(* *) (* . ) (* .) 

(* *) (*) (* *) * (* .) * 
a n k a r a a n Ir; a r a a n k a r a .inkara 

Halle and Vergnaud do not discuss adverbials derived with the suf-

fix -en, but the above account of stress in place names has some serious 

defects in and of itself. First, the use of unbounded feet would imply 

that stress may occur anywhere in a word, yet this is not the case in 

the class of words to which the rules in (66) apply. Apart from the ef-

fect of 'unstressable' suffixes, the stress window in place names and 

loan words (as well as in adverbials derived with -en) is in fact lim-

ited to the penultimate and antepenultimate syllables. In order to com-

pensate for using a potentially unbounded stress window to account for a 

stress distribution that is in fact bounded, Halle and Vergnaud's analy-

sis includes two rules, (66b) and j, which make explicit reference to 

the penultimate and antepenultimate syllables. Rule (66b) assigns a 

line 1 asterisk to the penultimate syllable of 'foreign' words. This 

ensures that the penultimate syllable will be stressed in every such 

word except when rule (66j) applies, in which case stress will shift 

leftward exactly one syllable. 

Oddly enough, Halle and Vergnaud criticize Hammond's analysis of 

Turkish on the basis of the fact that Hammond's stress rules have direct 
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"access to information about syllable weight, and yet Halle and 

Vergnaud's rule (66j) also has direct access to information about sylla-

ble weight. Furthermore, as Hayes 1991 points out, Halle and Vergnaud 

fail to offer a formal explanation of how rule (66j) is able to identify 

the penultimate and antepenultimate syllables. 

In summary, Halle and Vergnaud's proposal is overly complex in 

that (i) it constructs unbounded feet even though the stress window is 

bounded and (ii) rule (66j) refers to the penultimate and antepenulti-

mate syllables without any formal explanation as to how it is able to 

identify these syllables. In contrast, all the other analyses consid-

ered thus far limit the stress window by constructing bounded (i.e., 

maximally binary) feet on line 0. 31 

I turn now to the analysis proposed in Hayes 1991, stated below: 

(69) Hayes 1991: 

(a) Consonant Extrametricality: C --> <c> / ___ lword 

(b) Foot Construction: Build moraic trochees iteratively from 
right to left. 

(c) Foot Extrametricality: Foot --> <Foot> / x __ _ 

(x = clashing stress) 

(d) End Rule Right32 

31Actually, both Kaisse and Hammond allow the word tree, which is 
unbounded, to be constructed on line 0, but only after foot construction 
has failed in its attempt to apply. 

321n this case, Hayes uses the End Rule to eliminate all but one 
stress rather than to simply elevate one stress above the others. This 
is necessary in order to prevent the occurrence of secondary stress in 
longer forms such as kaeakulli (*kaeakulli). Except in this instance 
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The application of this set of rules to place names is illustrated be-

low: 

(70) Input: 

kenedi 

Foot EM: 

N/A 

(71) Input: 

ankara 

Foot EM: 

(x) < (x .) > 

an kara 

Consonant EM: 

N/A 

End Rule Right: 

x ) 
. (x .) 

kenedi 

Consonant EM: 

N/A 

End Rule Right: 

(x) 

(x) «x .) > 

ankara 

Foot Construction: 

. (x .) 

kenedi 

Output: 

kenedi 

Foot Construction: 

(x) (x .) 

ankara 

Output: 

ankara 

Hayes points out that regular final stress may be derived simply 

by applying End Rule Right directly to the word, without building any 

feet. This is essentially equivalent to the autosegmental analysis of 

regular stress that was proposed in the preceding section. Notice, how-

ever, that Hayes' rule (69c) is unprecedented in metrical theory. The 

idea of marking a foot extr~~etrical is not unreasonable in itself. For 

example, Ishihara 1991 derives a three-mora window for tonal association 

in Japanese via a rule that renders a peripheral foot extrametrical, and 

where the analysis is not my OWO, I assume that the End Rule normally 
elevates one stress above the others. 
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Hayes 1991 proposes a similar rule for Palestinian Arabic. The problem 

with (69c) lies not in the fact that it renders a foot extrametrical, 

but rather in the fact that the rule is triggered by a clashing stress. 

Although rules of stress clash are common in the literature on stress, 

they normally serve only to resolve the clash via the deletion of an im

mediately adjacent stress. 33 Apart from rule (69cl, no one has ever 

suggested that a stress clash could trigger a rule of extrametricality. 

Such a rule neither resolves nor ignores the clash. For this reason, 

Hayes' account of Turkish exceptional stress remains suspect. 

In summary, each of the above proposals has serious theoretical 

complications associated with it. The analyses of Kaisse 1985 and Ham

mond 1986 utilize OB and ROB feet, respectively, each of which consti

tutes an otherwise unnecessary enrichment of metrical theory. Halle and 

Vergnaud's proposal, while appearing to provide a uniform account of ex

ceptional stress, creates unbounded feet on line 0, thus obscuring the 

fact that Turkish stress has a limited stress window. Hayes' 1991 anal

ysis utilizes an unprecedented rule in which extrametricality applies 

only in case of a stress clash. 

In contrast to each of these approaches, the autosegmental analy

sis of Turkish utilizes a simple set of rules which capture the observa

tion that exceptional stress assignment makes use of a moraic foot while 

regular stress assignment does not. This analysis is superior to one 

which utilizes an iambic foot to account for place names and loan words, 

for only a moraic foot is able to account for the stress pattern of the 

33See Hammond 1988a for examples of such rules. 
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former as well as the stress pattern of adverbials derived with -en; an 

iambic foot cannot be used for the latter. Moreover, the stress pattern 

of Turkish place names and loan 'lords has been shown to instantiate the 

existence of the right-str~ssed moraic foot, which is predicted by the 

autosegmental theory of stress but not by Hayes' theory. 

3.1.2.3. Summary of Moraic Stress Systems. 

The foregoing discussion utilized data from Cairene Arabic and 

~lrkish to instantiate the two logically possible surface combinations 

of a stress auto segment with a moraic foot. It was shown that Cairene 

Arabic has left-stressed moraic feet in surface representation, and the 

evidence from secondary stress supports the claim that this language 

does not allow degenerate feet. Certain Turkish words (i.e., place 

n~nes and loan words) were shown to contain right-stressed moraic feet, 

and the remaining facts of Turkish stress support the claim that stress 

is autosegmental. It was argued that each of the alternative proposals 

for Turkish stress has theoretical complications associated with it, 

whereas the autosegmental analysis employs only independently required 

principles and devices. 

Next, I examine the implications of asymmetric stress systems for 

the autosegmental theory of stress. 

3.1.3. Asymmetric Stress Systems. 

Section 2.3.3.2 claimed that the independence of the directional

ity parameter and foot type is overruled by the Weight-to-Stress Princi-
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pIe in the case of asymmetric feet. Specifically, canonical (i.e., 

asymmetric) iambic stressed feet behave as though they had inherent 

heads because of the tendency for stress to be attracted to heavy sylla-

bles. Thus, my proposal makes no new empirical predictions about the 

properties of asymmetric stress systems other than the claim that heads 

are not needed and that stress does not have to be assigned at the time 

of foot construction. But whenever stress autosegments are assigned, 

they have to link to the heavier member if the grammar has defined the 

foot as asymmetric. 

In order to complete the instantiation of the typology of binary 

stressed feet, this section illustrates how the autosegmental theory of 

stress may be used to derive the iambic stress pattern of Hixkaryana 

that was discussed in chapter 1. Sample data are repeated below. 34 

(72) Hixkaryana (Derbyshire 1985, Hayes 1991): 

khana: nfhno 
miha: nanfhno 
6wtoh6:na 
t6hkurYe:hona 
t6hkurYe:hona:ha~a:ka 

I taught you 
You taught him 
to the village 
to Tohkurye 
£inally to Tohkurye 

As chapter 1 pointed out, Hayes 1991 derives this stress pattern by con-

structing iambic feet iteratively from left to right. He attributes the 

absence of final stress to a rule which marks the final syllable ex-

trametrical. The only difference between Hayes' account and the one 

34Notice that all stresses are written as primary. In fact, both 
Derbyshire 1985 and Hayes 1991 state that all of a word's stresses ex
cept one are secondary, and that main stress is determined not by metri
cal structure but by intonation. 
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proposed here is that the autosegmental theory of stress requires that 

the building of feet and the assignment of stress be stated as separate 

rules, whereas Hayes needs only one rule because his feet have inherent 

heads. My proposed rules are formalized below: 

(73) Hixkaryana Stress Assignment: 

(a) Make the final syllable extrametrical. 

(b) Construct iambic feet iteratively from left to right. 

(c) Insert • into each foot and link. 

Before presenting sample derivations, two points need to be clari-

fied regarding the rules in (73). First, I follow Hayes in assuming 

that the lengthening of stressed vowels in open syllables follows auto-

matically from the fact that the grammar calls for iambic feet. Second, 

the direction of linking does not need to be stated in (73c) because the 

Weight-to-Stress Principle forces the stress autosegment to link to the 

heavier member of the foot. 

with these two points in mind, the application of (73) to the un-

derlying form khanan+hno produces the following derivation: 

(74) Input: Extrametricality: Build Feet: 

(J a a (J (J (J a <.(J> «(J a) (a) <.Cf> 

I I 1\ I I I 1\ I I 1\ 1\ 
I" I" I" I" I" I" I" P. I" u. I" P. I" P. I" P-
I I I I I I I I I I I II I I I 

kha na nf h no kha na nf h no kha na nf h no 
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Insert & Link *: Output: 

* * 

I 
(0' 0') (0' ) <0'> 

I 1\ 1\ 
JI. JI. JI. JI. JI. JI. 
I II I I I 

kha na ni: h no khana : of MO 

The foregoing analysis crucially assumes that a lone light sylla-

ble cannot form a degenerate foot. If it could, then one would expect 

to find forms such as *t6hkurYe:h6:na instead of the observed 

t6hkurYe:ngna. The derivation of this word is illustrated below. 

(75) Input: Extrametricality: Build Feet: 

(1 0' (1 0' 0' (1 (1 (1 (1 <(1) (0' ) «(1 (1) (1 <0'> 

1\ I I \\ \ \ \\ \ \\ 
IL JI. JI. JI. JI. IL IL JI. IL JI. JI. JI. JI. IL IL IL IL P. JI. 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \1 \ \ 

to h ku rYe ho na to h ku rYe ho na to h ku rYe ho na 

Insert & Link *: Output: 

* * 

(0') (0' 0') (1 <0'> 

\ \ \ \\ 
J.L J.L J.L J.L J.L J.L J.L 

\ \ \ \ I \ \ 
to h ku rYe ho na t6hkurYe:hona 

To summarize, the grammar of Hixkaryana constructs iambic feet it-

eratively from left to right and inserts * into each foot. The fact 

that feet are right-stressed is attributed to the weight-to-Stress 

Principle. Since feet are iambic, the heavier syllable is on the right, 

and this is the syllable that has to be stressed. 



189 

This concludes the instantiation of the predicted typology of bi

nary stressed feet. Next, I instantiate the various ways in which a 

grammar may apply the Weight-to-Stress Principle using the word rather 

than the foot as the domain in which stress is inserted and linked. 

3.2. Deriving 'Unbounded Feet' via the Weighc·to-Stress Principle. 

Prince's Weight-to-Stress Principle was invoked in the preceding 

section in order to reconcile the claim that feet are inherently head

less with the observed asymmetric distribution of stress in languages 

with asymmetric feet. This section uses this same principle to account 

for stress systems in which stress is assigned to heavy syllables with

out regard for how close they occur to the edge of the representation. 

This class of stress system is what Hayes 1981, 1987 and 1991 refers to 

as unbounded quantity sensitive. 

Examples of languages with unbounded quantity sensitive stress in

clude Khalkha Mongolian, Yana, Aguacatec Mayan, Huasteco, Eastern 

Cheremis, Komi, Waalubal, Koya and Western Greenlandic Eskimo; each of 

these is discussed and further classified below. The interesting fea

ture of each of these languages is that stress may occur anywhere in the 

word depending only on the location of heavy syllables. Section 2.1.1 

pointed out that Hayes' Bijectivity Principle, which claims that there 

is a one-to-one correspondence between prominence and constituency, 

forces him to conclude that the grammars of these languages construct 

urJOounded feet. In contrast, I have argued for and adopted Prince's 

1983, 1990 conclusion that unbounded feet do not exist. Consequently, I 
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claim that stress assignment is achieved in each of these languages via 

Prince's Weight-to-Stress Principle, i.e., without the use of feet. 

This section utilizes the Weight-to-Stress Principle in the analysis of 

some of the above-named languages end argues that all and only those 

'unbounded' patterns which are predicted by the autosegmental theory of 

stress are attested. 

What unbounded patterns are predicted by the auto segmental theory 

of stress? Basically, only two kinds of rules are available for assign

ing stress to any domain. One of these is the directional linking of a 

stress autosegment to the edge of the domain and the other is Weight-to

Stress. Each of these rule types has already been instantia~ed for 

cases in which the foot is the relevant domain, and regular Turkish 

stress (section 3.l.2.2.1) instantiates the directional linking of 

stress to the edge of a word. In addition to these rules, it is possi

ble for a grammar to apply Weight-to-Stress to the word domain in one of 

two ways. Either Weight-to-Stress can apply to every heavy syllable, or 

else it can apply to at most one heavy syllable. In the latter case, 

the grammar must specify in which direction it scans for a heavy sylla

ble. 

This would seem to result in three possible ur~ounded stress pat

terns: stress the leftmost heavy syllable, the rightmost heavy syllable 

or all heavy syllables. However, Prince 1983 (page 74) points out that 

Weight-to-Stress (which he refers to as quantity sensitivity) must al

ways be supplemented by other stress assignment rules. If this were not 

true, then we would expect to find languages in which stress is assigned 
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only via Weight-to-Stress. In such a language, words lacking heavy syl-

lables would surface without stress. It appears that no such language 

exists. I follow Prince in concluding, therefore, that Weight-to-Stress 

can never be the exclusive means of deriving stress. 

As Prince observes, this makes sense if stress is viewed as an 

obligatory element in the output of every word. Since there appears to 

be no way for a grammar to ensure that every word will have at least one 

heavy syllable at the point in the derivation where stress assignment 

applies, Weight-to-Stress cannot be relied upon to produce stress in ev-

ery word. Consequently, although it is possible for a grammar to invoke 

the other kind of stress rule (i.e., directional linking to the domain's 

edge) without invoking Weight-to-Stress, it does not appear to be possi-

ble for a grammar to invoke Weight-to-Stress without invoking the other 

type of stress rule as well. Consequently, the autosegmental theory of 

stress admits exactly six possible types of unbounded stress. These six 

types are derived by combining the three possible Weight-to-Stress rules 

(stress the leftmost, rightmost or all heavy syllables) with the other 

two possible rules (link a stress to the left/right edge of the word) .35 

In what follows, each of these six possibilities is instantiated. 

I begin with a discussion of Khalkha Mongolian. 

35As mentioned earlier, it is also possible for a grammar to 
choose only to link a stress autosegment directly to the edge of a word 
without using Weight-to-Stress at all. Old English (Hagberg, in prep) 
instantiates the case where the leftmost syllable is stressed, and Turk
ish instantiates a grammar which stresses the rightmost syllable. 
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The Khalkha Mongolian data are presented below. The generaliza-

tion is that the first long vowel of the word gets stressed; if there 

are no long vowels in a word, then the first vowel is stressed. 

(76) Khalkha Mongolian (Street 1963) : 

bosgUul 
garaasaa 
bariaad 
ali 
xoyardugaar 
x6talbara 

fugicive 
fro:n one's own hand 
after holding 
which 
second 
leadership 

Notice that some of the words in (76) contain strings of two or 

three stressless syllables, and the location of each of these strings of 

stressless syllables is determined only by the location of the first 

long vowel. Following Prince's 1990 claim that unbounded feet do not 

exist and in the absence of evideuce for foot structure in Khalkha Mon-

golian, I propose the following rules of stress assignment: 36 

(77) Autosegmental Analysis of Khalkha Mongolian: 

(al Apply the Weight-to-StrpO$ Principle non-iteratively from left 
to right. 

(b) End Rule left. 

Following Prince 1983 and Hayes 1991, I assume that the End Rule applies 

to line 0 if there are no asterisks on line 1, i.e., if Weight-to-Stress 

has been unable to apply because there are no heavy syllables. The 

application of these rules is illustrated below: 

36For other analyses of Khalkha Mongolian stress, see Hayes 1981, 
Hammond 1986 and Halle and Vergnaud 1987b. 



(7S) Input: 

(79) 

Il Il 
I I 

Il Il Il 
I 1/ 

xoyardugar 

Input: 

Il Il 
I I 
ali 

(SO) Input: 

Il Il Il Il Il 
I 1/ 1/ 

gara sa 

Weight-to-Stress: 

Il Il 
I I 

* 

Il Il Il 
I 1/ 

xoyardugaar 

Weight-to-Stress: 

N/A 

Weight-to-Stress: 

* 

Il Il Il Il Il 
I 1/ 1/ 

gara sa 

End Rule: 

/.I Il 
I I 

* 
* 

Il Il Il 
I 1/ 

xoyardugaar 

End Rule: 

* 

Il Il 
I I 
ali 

End Rule: 

* 
* 

Il Il Il /.I Il 
I 1/ 1/ 

gara sa 
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Output: 

xoya rdugaar 

Output 

ali 

Output: 

garaasaa 

To summarize the above account, (77a) assigns stress to the left-

most long vowel in any word that contains one or more long vowels, and 

(77b) assigns initial stress to words which lack long vowels. Thus, by 

applying Prince's Weight-co-Stress Principle in conjunction with the es-

tablished principles of autosegmcntal theory, the Khalkha Mongolian 

stress pattern is accounted for without the use of feet. 

In fact, the above approach may be used to derive all of the types 

of putative unbounded stress systems that have been reported. As far as 

I know, the following list of types of unbounded systems is exhaustive: 

(l) Stress the leftmost heavy syllable, else the first syllable; 
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(2) Stress the rightmost heavy syllable, else the final syllable; 

(3) Stress the rightmost heavy syllable, else the first syllable; 

(4) Stress the leftmost hea'~ syllable, else the final syllable; 

(5) Stress every heavy syl:able plus the first syllable; 

(6) Stress every hea~I syllable plus the final syllable. 

These are listed in (81). Each column of the chart corresponds to one 

of the six types of 'unbounded' stress systems. There are three possi-

bilities for Weight-to-Stress: It may apply non-iteratively from left 

to right, producing stress on the first heavy syllable; or it may apply 

non-iteratively from right to left, producing stress on the last heavy 

syllable; or it may apply iteratively, producing stress on all heavy 

syllables. With regard to the End Rule, however, there are only two 

possibilities: Either the first or the final stress is promoted. 

(81) Direction of Linking in 'Unbounded' Stress Systems: 

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 

Weight 
to L to R R to L R to L L to R All All 

Stress 

End 
Rule Left Right Left Right Left Right 

As was mentioned earlier, another set of stress patterns is also logi-

cally possible but unattested, as far as I know. This would be exempli-

fied by any language in which stress is assigned via Weight-to-Stress 

(either non-iteratively or iteratively) but which lacks the End Rule. 
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In such a language, a word which lacks heavy syllables would surface 

without ~~y stress. 

In what follows, examples of each of the above stress patterns are 

discussed, and it is argued that all six types may be derived by apply-

ing the Weight-to-Stress principle in combination with the End Rule. 

Khalkha Mongolian, in which stress is assigned to the leftmost 

long vowel else the first vowel, has already been discussed as an exam-

ple of type 1. Yana (Sapir and Swadesh 1960, Hayes 1981) works in ex-

actly the same way, except that the grammar of Yana has a different def-

inition for heavy syllable than that used by the grammar of Khalkha Mon-

golian. 

Aguacatec Mayan (McArthur and McArthur 1956, Hayes 1981) exempli-

fies type (2). The analysis is identical to (77) except that, in this 

case, the direction of application for both rules is from right to left 

instead of from left to right. 

Unlike types (1) and (2), in which the two rules of stress assign-

ment are unidirectional, the rules of stress assignment for type (3) 

apply in opposite directions, and this is also the case for type (4). 

In order to see this, consider first the following data from Huasteco 

(repeated from section 2.1.1). Huasteco is an example of type (3): 

Stress occurs on the rightmost long vowel, else the first vowel. 

(82) Huasteco (Larsen and Pike 1949) : 

?a:~u~lom 
kW'ah£:lom 
?alabe:l 
hu:cu:k'cik 
bi:noma:c 
e:la:~wa:y 

field of garlic 
widow 
pretty 
blisters 
one who gave 
(they) surely find each other 
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caba.:l earth 
c.1bal cooked corn 
?at'em salt:: 
calam shade 
kW'aeap r::aran t::ula 
h!lk'omac left::overs 

In order to derive this distribution of stress, the Weight-to-Stress 

principle must apply from right ~o left as in type (2), even though the 

End Rule applies from left to right as in type (l); this is stated in 

(83) . 

(83) Autosegmental Analysis of Huasteco: 

(a) Apply the Weight-to-Stress Principle from right to left. 

(b) End Rule left. 

Thus, in words containing at least one long vowel, the stress pattern is 

exactly like that of type (2), i.e., on the rightmost long vowel. This 

is illustrated in (84) and (85). 

(84) Input: Weight-to-Stress: End Rule: Output: 

* 
* (* 

I 
J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L 

II I I II I I II I I 
?a ~u~lom ?a ~u~lom ?a ~u~lom 

(8S) Input: Weight-to-Stress: End Rule: Output: 

(*) 
* * 

J.L J.L J.L J.L !l P. J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L 

II II II II II II II II II 
e la~ way e la~ way e la~ way e:la :~wa:y 
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Type (3) differs from type (2), however, with respect to the assignment 

of stress to words which lack vowel length. In type (3) systems, these 

words are stressed on the initial syllable instead of on the final syl-

lable, as in type (2) systems. Hence, the End Rule has to apply from 

lefc to right, as illustrated in (86). 

(86) Input: Weight-to-Stress: End Rule: Output: 

* 
I 

~ ~ ~ ~ 

I I I I 
cabal N/A cabal cabal • cabal 

Hence, Huasteco illustrates type (3) 'unbounded' stress; it differs from 

type (1) in that the Weight-to-Stress Principle applies from right to 

left instead of from left to right, but it also differs from type (2) in 

that the End Rule applies from left to right. Eastern Cheremis 

(Ingemann and Sebeok 1961, Hayes 1981) is another example of a type (3) 

'unbounded' stress system. 

Type (4) is the mirror image of type (3) in that, in type (4), the 

Weight-to-Stress Principle applies from left to right and the End Rule 

applies from right to left. Komi (Hayes 1981) is an example of such a 

system. 

Waalubal (Crowley 1978, Hammond 1989b) and Koya (Tyler 1969, Hayes 

1981) are examples of type (5). In each of these languages, main stress 

is assigned ~o the first syllable and secondary stress is assigned to 

each non-initial long vowel, as may be seen in the following data from 

Waalubal. 



(87) Waalubal (Crowley 1978, Hammond 1989b) : 

bandaiJ 
banqanibe: 
wtirgulu:m 
IJama:lu 
ba:nbini 

other 
only covered 
magpie 
tree goanna (ERG) 
took out 

In order to account for the stress pattern in (87), three rules are 

needed instead of two. First, a stress autosegment is inserted and 
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linked in the word from left to right. This differs from the End Rule 

in that the latter normally serves only to promote a previously-gener-

ated stress; it generates a stress only when the normal stress-generat-

ing rules have been unable to apply. In contrast, the new rule which I 

am proposing for Waalubal generates first-syllable stress in every word. 

Following the application of this rule, the Weight-to-Stress Principle 

is applied iteratively.37 Finally, the distinction between primary and 

secondary stress is derived by applying End Rule left . This is illus-

trated below. 

(88) Input: Assign * to Word: Weight-to-Stress: End Rule: 

* 

* * * (* *) 

I I I 
J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L J.L 

I I II I I II I I I/ I I II 
wur gu lum wur gu lum wur gu lum wur gu lum 

Output: 

wt1rgulu:m 

37Actually, as far as I can tell, the relative order of these two 
rules doesn't matter. 



(89) Input: 

Il Il 
I I 

bandal) 

Output: 

(90) Input: 

Il I" Il Il 
1/ I I 

ban bini 

Output: 

M:rzbini 

Assign * to Word: 

* 

Il Il 
I I 

bandal) 

Assign * to Word: 

* 

Il Il Il Il 
1/ I I 

ban bini 

Weight-to-Stress: 

N/A 

Weight-to-Stress: 

Blocked by OCP 
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End Rule: 

* 

(* 

I 
Il Il 
I I 

bandal) 

End Rule: 

* 
(* 

I 
Il Il Il Il 
1/ I I 

ban bini 

The use of three rules instead of two in the above analysis raises 

the following question. Is there a grammar which, like Waalubal, in-

vokes Stress-to-Word from left to right and applies Weight-to-Stress 

iteratively but which, unlike Waalubal, applies End Rule right instead 

of End Rule left? The answer appears to be no. The reason, I believe, 

is that the End Rule and Stress-to-Word are redundant. (Notice that the 

corresponding analyses of Hayes 1981, 1991 and H&V contain parallel 

redundancies). One way of eliminating this redundancy from my theory is 

to eliminate the End Rule. If a grammar calls for exactly one stress 

per word, then Weight-to-Stress and Stress-to-Word will be in complemen-
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tary distribution, i.e., either one or the other will apply in any given 

word, but not both. If, however, a grammar invokes Weight-to-Scress it-

eratively, this is tantamount to saying, 'Assign as many stresses to a 

word as you can.' Since the rule of Stress-to-Word has to be available 

to derive stress in words with only light syllables, it applies whenever 

it can, even in words with heavy syllables. See Hammond's 1990b discus-

sion of directionality for another approach to eliminating redundancy 

from metrical theory. 

The stress pattern of Koya is just like that of Waalubal, except 

for the fact that Koya assigns * from left to right to each phrase 

rather than to each word, as in Waalubal. 38 West Greenlandic Eskimo 

(Schultz-Lorentzen 1945, Hayes 1981) is an example of type (6) 

'unbounded' stress. In this language, stress occurs on each heavy syl-

lable plus the final syllable, so the analysis is essentially the same 

as in Waalubal and Koya except that the word-level * links from right tc 

left instead of from left to right. Thus, the one feature of types (5) 

and (6) 'unbounded' stress systems which distinguishes them from the 

other four types is that types (5) and (6) assign a stress to every 

heavy syllable rather than to just one. 39 This difference may be ac-

38Hayes 1981 claims that Koya has primary stress on the initial 
syllable and secondary stress on each heavy syl'~ble: but Tyler 1969 
states only that long vowels are stressed and that each stress is equal 
e~cept for the first stress of the phrase, which is stronger than the 
other stresses. It is not clear from Tyler's account whether the first 
stress of the phrase occurs on the first long vowel or simply on the 
first vowel. 

39Additionally, types (5) and (6) require a rule assigning stress 
to a peripheral syllable in every word, as explained above. 
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counted for by assuming that Weight-to-Stress may apply either non-iter

atively, as in types (1) through (4), or iteratively, as in types (5) 

and (6). 

Notice that these six configurations of 'unbounded' stress systems 

are the only ones that may be derived by combining Weight-to-Stress with 

Stress-to-Word. This is because there are only two possible directions 

in which a rule may apply. Combining each of the two rules with each of 

the two possible directions gives only four logically possible combina

tions; these correspond to types (1) through (4). Types (5) and (6) 

represent those cases in which the direction of application of Weight

to-Stress is irrelevant because it applies to every heavy syllable. The 

only difference, then, between types (5) and (6) is in the direction of 

application of Stress-to-Word. 

Halle and Idsardi 1992 propose a different approach to unbounded 

stress systems. Instead of applying Weight-to-Stress, they propose the 

Projection parameter, which projects the boundary of certain syllables 

(generally, heavy ones) onto line O. The effect of this parameter is 

the same as that of the Weight-to-Stress Principle. While the projec

tion parameter is capable of generating all of the attested unbounded 

systems, it is subject to all of the arguments that were raised in chap

ter 2 against the existence of unbounded feet. In contrast, these argu

ments do not apply to the autosegmental approach to 'unbounded' stress 

because this approach does not build feet. 

In summary, each of the six attested types of putatively unbounded 

stress systems is accounted for straightforwardly under the autosegmen-
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tal theory of stress. Furthermore, the latter predicts that these six 

basic systems are the c~ly ones that may be derived using the Weight-to

Stress Principle. The separation of prominence and constituency is pre

cisely what makes it possible to analyze these stress systems without 

resorting to the use of unbounded feet. Consequently, I conclude that 

these stress systems do not constitute an argument for the existence of 

unbounded feet. In fact, I know of no compelling argument for the exis

tence of unbounded feet, and the Autosegmental Stress Hypothesis makes 

it possible to account for these systems without using feet at all. 

3.3. Summary. 

The preceding sections have instantiated the stress typology that 

is predicted by the theory that was proposed in the preceding chapter. 

This chapter was organized in terms of the traditional distinction 

between bounded and unbounded feet. Section 3.1 instantiated the pre

dicted typology of binary stressed feet with data from Warao, Mayo, 

Cairene Arabic, Turkish and Hixkaryana. The first four of these lan

guages exemplify the four logically possible surface combinations of a 

stress autosegment with a symmetric foot. The final language, 

Hixkaryana, was presented as an example of how a stress autosegment 

links to an asymmetric foot. Following Prince 1990, the total absence 

of stress systems which stress the weak member of an asymmetric foot is 

explained by the Weight-to-Stress principle. That is, the otherwise

free ability of a grammar to combine any foot type with any direction of 



linking of a stress autosegment is overruled by the asymmetry of the 

iambic foot. 
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Section 3.2 applied the Weight-to-Stress Principle to derive what 

has traditionally been known as 'unbounded' stress. It was argued that 

all and only the attested patterns of unbounded stress are predicted to 

occur if the Weight-to-Stress Principle is allowed to apply in the do

main of the wc~d. 

This completes the instantiation of the various stress patterns 

that are predicted by the autosegmental theory of stress. The next two 

chapters provide further arguments for the two key claims of the theory, 

i.e., that stress and metrical structure are logica~ly separate and that 

stress is autosegmental. Chapter 4 presents a detailed analysis of the 

facts of stress and vowel length in YidinY , a language of Australia, and 

argues that the autosegmental approach to YidinY stress is superior to 

the proposals of Hayes 1982b, Halle and Vergnaud 1987b and Hammond 

1990b. In particular, it is argued that feet which surface with stress 

in YidinY are initially built without stress and remain stressless 

throughout part of the derivation. Furthermore, the Weight-to-stress 

Principle is used to assign stress to the rightmost heavy syllable in a 

word in essentially the same manner as in some of the derivations in 

section 3.2. Chapter 5 takes a closer look at the nature of Mayo's 

floating accent and describes a similar phenomenon in Tagalog. Further 

evidence for the autosegmental nature of stress is deduced from base 

transfer effects in Mayo reduplication and from the interaction of seg

mental length and stress assignment in Mayo. 
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HEADLESS FEET IN YIDINY 

Chapter 2 demonstrated that YidinY has a vowel lengthening rule 

which intervenes between the construction of stressless (and headless) 

feet and the assignment of stress. The requirement for this particular 

ordering of the rules was invoked as an argument for the claim that feet 

are inherently headless. However, chapter 2 did not discuss the ques-

tion of how YidinY stress is formally assigned to feet. This chapter 

proposes an autosegmental analysis of stress and vowel length in YidinY 

and compares it to other analyse~ that have been proposed, concluding 

that the facts of YidinY are best accounted for by a theory in which all 

feet, including stressed feet, are headless. 1 

The chapter begins by reviewing the basic facts of YidinY that 

were presented in chapter 2. Then, section 4.2 presents the autosegmen-

tal analysis. Section 4.3 reviews the analyses of Hayes 1982b, Halle 

and Vergnaud 1987b and Hammond 1990b and argues that each has one or 

more theoretical problems associated with it. It is concluded that the 

autosegmental analysis of YidinY stress is free of the problems that are 

raised by the other proposals precisely because the autosegmental analy-

sis separates constituency from prominence. This, then, constitutes an 

argument in favor of the inherent headlessness of feet, which is a foun-

dational principle of the autosegmental theory of stress. 

lAS was mentioned in section 2.1.2.2, Crowhurst 1991a and 
Crowhurst and Hewitt (to appear) argue for analy~es that are quite 
lar to the one presented here. However, although the above works 
tially cons truce headless feet, they later assign heads to them. 
contrast, I argue that all feet are headless. 

simi
ini
In 
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4.1. The Empirical Basis for Iterative Headless Foot-Building. 

Dixon's 1977 generalization regarding YidinY stress is as follows 

(repeated from section 2.1.2.2): 

(1) §tress Assignment Rule (Dixon 1977) : 

Stress is assigned to the first syllable involving a long 
vowel. If there is no long vowel, it is assigned to the 
first syllable of the word. Further stresses are then as
signed (recursively) to the syllable next but one before, 
and the next but one after, a stressed syllable. 

A subset of Dixon's YidinY data is repeated below from chapter 2. No-

tice that long vowels are always stressed and that vowel length may oc-

cur anywhere in the word, although neither length nor stress surfaces on 

adjacent vowels. 2 Furthermore, stress'occurs either on every even-n~~-

bered syllable, as in (2), or on every odd-numbered syllable, as in (3), 

depending upon the location of long vowels. 

(2) Stress on Even-Numbered Syllables: 
bulmb~ : a t the camp 
gal!:nY go-PAST 
guM:ga dog 
yabu: lam loya cane 
yadY!:riD~l walk about-GOING-TRANSITIVIZER-PRESENT 
waw~:linYu see-GOING-PAST 
DunaDgar~: in/on the whale 
madYindaD~:dYiD walk up-TRANSITIVIZER-ANTIPASSIVE-PRESENT 
dYuDg~:riD~:lna run-GOING-TRANSITZVIZER-PORPOSIVE 

2It is possible for length to occur on adjacent vowels prior to 
the end of the derivation, but one of these vowels always gets shortened 
via Dixon's rule of Illicit Length Elimination, which shortens a long 
vowel in an odd-numbered syllable of a word containing an odd number of 
syllables. This lends support to the claims, for which I argue below, 
that all stress is derived on the basis of the surface location of long 
vowels, and that vowel length may be either underlying or derived. 



206 

(3) Stress on Odd-Numbered syllables: 3 
galiua:dYiu go-TRANSITIVrZER-ANTIPASSIVE-PRESENT 
wUuaba:dYinYUnda buot-ANTIPASSIVE-SUBORDINATE-DATIVE 

If there are no long vowels, then stress occurs on odd-numbered sylla-

bles, as in (4). Furthermore, all such words contain an even number of 

syllables. 

(4) mudYam 
wa~il 

galbin 
UUnaugara 
gUdagagu 

mother-ABSOLUTIVE 
doorway-ABSOLUTIVE 
son-ABSOLUTIVE 
whale 
dog-PURPOSIVE 

Section 2.1.2.2 demonstrated that YidinY has a rule which length-

ens the penultimate vowel of a word if it contains an odd number of syl-

lables. It was argued that this rule, coupled with the dependence of 

stress ass~gnment upon the surface distribution of long vowels, requires 

that foot-building be separated from stress assignment. This is because 

the assignment of stress has to follow the lengthening rule, which it-

self must be preceded by foot-building. 

Because of this requirement that foot-building be ordered before 

the assignment of stress, YidinY provides an argument for the claim that 

feet are inherently headless. As further evidence for this claim, in 

what foll~ws it is argued that the Weight-to-Stress Principle applies in 

YidinY even though foot-building is insensitive to syllable weight, 

i.e., even though feet are built from syllables rather than from moras. 

3These are the only two examples of vowel length occurring on odd
numbered syllables that I could find in Dixon 1977. The rarity of such 
forms may be attributed to the rule of Penultimate Lengthening coupled 
with Illicit Length Elimination, which shortens stressless long vowels. 
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In a theory such as that of Hayes ~99~, the inherent headedness of feet 

makes it impossible to simultaneously account for both quantity insensi-

tive foot-building and quantity sensitive stress assignment without re-

sorting to stipulatory measures. 

These points are developed in section 4.3, where Hayes' analysis 

(along with two others) is reviewed. First, however, I demonstrate how 

the autosegmental theory of stress may be used to account for the facts 

of YidinY in a non-stipulatory manner. 

4.2. An Autosegmental Analysis of YidinY Stress. 

In this section the following analysis of YidinY stress is pro-

posed. First, syllabic feet are built iteratively from left to right. 

These feet have to be syllabic because the environment for Penultimate 

Lengthening makes reference only to syllable count, with no regard to 

quantity sensitivity. The facts of reduplication provide independent 

evidence for this conclusion. Reduplication in YidinY always copies the 

first two syllables of the stem, no more and no less, as illustrated in 

(S) through (7).4 

(S) guda-guda:ga 
(6) mula-mula:ri 
(7) kala-kalaMparaS 

dog-REDUPLICATED (ABSOLUTIVE) 
man-REDUPLICATED (ABSOLUTIVE) 
March fly-REDUPLICATED (ABSOLUTIVE) 

4The data in (S) through (7) are from Nash 1979 and McCarthy and 
Prince 1990. 

SThe [M] in this form belongs to the onset (ka.la.Mpa.ra); it is 
not a coda (*ka.laM.pa.ra). The same is true of the word-medial velar 
nasal in UUnaugara (figure 4) . 
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As section 2.1.2.1 explained, McCarthy and Prince 1986, 1987 and 1990 

argue that every reduplication process copies a single prosodic struc

ture such as a syllable or a foot. Since two syllables are consistently 

copied in the above data, it must be the case that the base of redupli

cation is the first disyllabic foot of the stem; there is no other 

prosodic unit which consists of exactly two syllables. 

There are two potential objections to the use of the above redu

plication data as an argument for the claim that YidinY's stressed feet 

are syllabic. First, one might object to the assumption that the feet 

used in reduplication are the same as the feet used in stress assign

ment. Indeed, McCarthy and Prince 1990 argue that many templatic mor

phological processes in Arabic languages use feet which are different 

from the feet used in stress assignment. Nevertheless, it is standard 

practice in linguistic analysis (indeed, in all scientific endeavors) to 

providp. positive evidence for @ach degree of complexity that is pro

posed. The fact that different kinds of feet are utilized for two dif

ferent processes in Arabic does not imply that this must be the case in 

YidinY • On the contrary, the burden of proof lies with those who would 

propose that YidinY uses a different foot type for the two processes 

(i.e., reduplication and stress assignment) which make use of feet. 

Thus, in the absence of evidence to the contrary, I conclude that the 

feet used in YidinJ reduplication are the same as those which partici

pate in stress assignment. 

The second potential objection concerns the question as to whether 

YidinY's reduplication process actually copies the first foot of the 
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stem or whether it instead affixes a foot template and later copies its 

melody from the stem without regard to stem-internal foot boundaries. 

McCarthy and Prince 1986, 1990 address this question and conclude that 

the reduplication in forms such as (5) through (7) cannot simply be 

attrihuted to the affixing of a foot-sized template which later copies 

its melody from the stem. Indeed, this is observed in the remotely re

lated language Lardil (Wilkinson 1986), as illustrated below. 

(8) parel-pareli gather (iteratively) 

In (B), the reduplication process copies more than the first two sylla

bles from the base, and yet the resulting prefix consists of exactly t~o 

syllables. This means that Lardil affixes a templatic foot and uses the 

entire stem as its base. In contrast, the YidinY reduplication process 

literally parses off the first foot of the stem and copies that foot in 

its entirety. If reduplication in YidinY worked exactly like it does in 

Lardil, then one would expect to observe *mular-mulari instead of mula

mulari. Thus, it must be the case that the YidinY reduplication process 

actually copies the first foot of the stem. 

In summary, the facts of reduplication provide an independent ar

gument for the claim that the feet used in YidinY stress assignment are 

syllabic rather than moraic or iambic. Furthermore, notice that the 

reduplicated foot is right-stressed in (5) and (6) and left-stressed in 

(7). This supports the conclusion, argued for below on independent 

grounds, that both directions of linking of the stress autosegment are 

attested in Yidin'. 
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Next, after syllabic feet have been built, Penultimate Lengthening 

applies so as to insert a mora into a syllable preceding an unfooted 

syllable, as shown in (9).6 

(9 ) Input: Penult Lengthening: 

«(1 a) (1 «(1 a a 
II II II II 11\ II 

I JI. I JI. I JI. I JI. I JI. JI. I JI. 
I I I I II I 

g u d a g a g u d a g a 

Next, Prince's Weight-to-Stress Principle applies non-iteratively from 

right to left to a foot-bound heavy syllable. 7 Foot-bound means that 

the domain of application of Weight-to-Stress is the foot, so the target 

syllable has to be a member of a foot; this is discussed further below. 

Finally, a stress is inserted into each remaining foot and linked. 8 The 

direction of linking (within the foot) is from left to right unless this 

would result in a word whose feet are non-uniformly stressed. If the 

latter is the case, then linking will occur from right to left in order 

to satisfy the Uniform Linking Constraint (section 2.3.3.4). Thus, the 

location of the rightmost (foot-bound) heavy syllable determines the 

direction of linking of the stress autosegment for all feet within a 

given word. These steps are illustrated in (10). 

6The exact formalization of Penultimate Lengthening is not rele
vant to the autosegmental theory of stress. 

7 In YidinY, a heavy ~llable is one which contains a long vowel. 
Weight-to-Stress is defined and illustrated in sections 2.3.3.2, 3.1.3 
and 3.2. 

8The OCP ~locks the application of this rule to the foot that re
ceived stress earlier via the application of Weight-to-Stress. 
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(10) OUtput of (9): Weight-to-Stress: Insert * & Link: 

* 

(q q q (q q q 

II 11\ II II 11\ II 

I ~ I ~ ~ I ~ I II I I I I I/~ I I 
g u d a g a g u d a g a N/A 

Output: 

guda:ga 

The reason for stipulating that Weight-to-Stress can apply only to 

a root-bound heavy syllable is that it is possible, in principle, for 

unde~lying vowel length to occur on a final odd-numbered syllable. Al-

though there are no instances of this in Dixon's data, underlying vowel 

length does occur on the ultima in some words with an even number of 

syllables, so it could presumably occur on a final odd-numbered syllable 

as well. According to Dixon's description of the facts of vowel length 

alternations, a final odd-numbered long vowel would be expected to un-

dergo shortening (which follows stress assignment) and surface as 

stressless. Therefore, in order to force the Weight-to-Stress process 

to skip such a vowel and apply instead to the penultimate vowel, it i3 

necessary to stipulate that Weight-to-Stress applies only to a footed 

string, i.e., it ignores unfooted syllables because the domain of appli-

cation for this process is the foot. (See section 2.3.3.1 for discus-

sion of the Foot-as-Domain Principle). Furthermore, I assume that this 

rule applies only once per word (i.e., non-iteratively) even though its 

domain of ap~lication is the foot rather than the word. 
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Another language in which Weight-to-Stress apparently applies only 

to a foot-bound heavy syllable is Capanahua, a language of Peru. The 

following is a summary of the relevant facts, taken from Loos 1969; the 

same data are found in Safir 1979. 

According to Loos 1969, Capanahua has both stress and high tone. 9 

These have distinct but predictable distributions which differ as fol-

lows. Stress occurs on the second syllable if it is closed (i.e., 

hea~~), otherwise it falls on the first syllable. High tone, like 

stress, occurs on the second syllable if it is closed but, unlike 

stress, it falls on eacn of the first two syllables if the second sylla-

ble is not closed. Sample data from Loos 1969 (pages 186-94)and Safir 

1979 are presented below. Following Safir, stress is marked by under-

lining and high tone is indicated by an acute accent. 

(11) cQsk6 
hisis 
pi~k~ 
sQntako 
yos~o 

cicika 
picacikin 
ni~i.ttani 

four 
ant 
small 
young girl 
old woman 
knife 
to poke him in the ribs 
went and entangled himself 

Monosyllables la~k stress and high tone, as shown below. 

(12) ta? DECLARATIVE MOOD 
ra? perhaps 
ris just 
?in I 
min you 
han ne 

9The distinctive phonetic feature of stress is increased intensity 
(Eugene Loos, personal communication) . 
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According to Loos 1969, che first three forms in (12) are clitics, but 

he classifies the other three as pronouns. If the latter are indeed 

free forms, then they constitute independent evidence for the claim, 

presented below, chat the domain for both stress and tone assignment is 

~he foot rather than the word. 

In order to account for the above facts, the following analysis is 

proposed. First, syllabic feet are built iteratively from left to 

right, as illustrated below. 

(13) (a 

1\\ 

I 
~ ~ 
\ \ 

a) 

1\ 

I I 
cos k 0 

(a 

1\ 

I I 

a) 

1\\ 

I 
~ ~ 
I \ 

a 
1\ 

I I 
y 0 san b 0 

a 
1\\ 

I 
~ ~ 
I \ 

? i n 

Although high tone is sometimes assigned by rule to other syllables be-

sides the first two, Loos 1969 reports that stress occurs only on the 

first or second syllable as described above. This might seem to in-

dicate that foot-building is non-iterative, but Loos describes a rule of 

syllable-final glottal deletion which applies only to every other sylla-

ble proceeding from left to right across the word even in words of four 

or more syllables. As Safir 1979 points out, this indicates that foot-

building is iterative and insensitive to syllable weight. 

Next, Weight-to-Stress applies non-iteratively from left to right 

to a heavy syllable in the domain of the foot. In this case, a hea-~ 

syllable is defined as one which ends with a consonant. As in YidinY, 

it is necessary to stipulate that Weight-to-Stress can apply only within 
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the foot. Otherwise, Weight-to-Stress would be expected to apply to the 

monosyllabic forms in (12). 

(14) .. .. 
I 

(a- a-) (a- a-) a- a-

11\ II II 11\ II 11\ 

I jJ jJ I jJ 

I 
jJ I jJ jJ I jJ 

I 
jJ jJ 

I I I I I I I I I 
c o s k 0 Y 0 san b 0 ? i n (*7 in) 

Following Weight-to-Stress, a stress autosegment is inserted into 

the leftmost foot and links from left to right; the OCP blocks this from 

applying in a foot in which Weight-to-Stress has already applied (see 

section 1.2.4). Thus, stress occurs on the first syllable only if the 

second syllable is not heavy.10 

In order to complete the above derivations, two tonal rules are 

needed. First, a high tone is inserted and linked to the stressed syl-

lable. Second, a high t0ne spreads rightward within the foot, as illus-

trated below. 

(lS) (a) Link H to a stressed syllable: 

.. H * H 
II II 

(a- a-) (a- a-) a- a-
11\ II II 11\ II 11\ 

I Jl Jl , jJ I Jl I Jl Jl I P- I P- P-
I I I I I I I I I 

c o s It 0 Y 0 san b 0 ? i n 

10Sy this analysis, a word in which both the first and second syl
lables are heavy would presumably end up with first syllable stress. 
However, this prediction remains untested because I could not find any 
examples in Loos' data in which both syllables are heavy. 
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(b) Spread H rightward within the foot: 

* H * H 
II \ II 

(a a) (a a) a a 
11\ II II 11\ II 11\ 

I ~ ~ I ~ I ~ I ~ ~ I ~ I ~ ~ 

I I I I I I I I I 
c o s k 0 cQsk6 Y 0 s a n b 0 yos4nbo ? i n ? • 

.~n *?in 

To summarize the foregoing analysis of Capanahua, Weight-to-Stress 

applies non-iteratively (i.e., once per word) within the foot domain 

just as it does in YidinY • A H-tone is then assigned to the stressed 

syllable and spreads rightward. Notice, however, that the domain of 

tonal spreading in Capanahua is the foot; I return to this point in sec-

tion 6.2. 

Thus, the non-iterative application of weight-to-Stress within the 

foot is observed in at least one other language (Capanahua) besides 

Yidin Y• Returning now to YidinY, the following sequence of events 

accounts for the penultimate length and stress in words like guda:ga. 

(i) Syllabic feet are constructed iteratively from left to right; 

(ii) penultimate vowel lengthening is triggered by the presence of an 

unfooted final syllable; (iii) stress is inserted and linked to the 

rightmost footed heavy syllable; and (iv) stress is inserted and linked 

in each remaining foot. The linking of stress is from left to right by 

default, but this direction is overruled by the Uniform Linking Con-

straint in any word in which the prior applicac~on of Weight-to-Stress 

has created a right-stressed foot. 

The default left-to-right linking of the stress autosegment is il-

lustrated in (16). 
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(16) Input: Build Feet: Weight-to-Stress: 

a a a a (a a) (a a) 
II II II II II II II II 

1) u n a 1)g a r a I) u n a 1)g a r a N/A 

Insert & Link * : Output: 

* * 

(a a) (a a) 

I I I I I I I I 
nun a I)g a r a 

Although the ~tressing of odd-numbered syllables occurs only in 

words containing an even number of syllables, the converse is not true. 

That is, the fact that a word contains an even number of syllables does 

not entail that stress will fallon odd-numbered syllables. In particu-

lar, if a word with an even number of syllables contains one or more un-

derlyingly long vowels, the weight-to-Stress Principle will assign 

stress to the rightmost of these regardless of where it occurs. If that 

long vowel happens to be in an even-numbered syllable, the application 

of Weight-to-Stress will create a right-stressed foot, as illustrated in 

(17). The remaining foot has to become right-stressed as well because, 

as was already mentioned, the default left-to-right direction of linking 

is overridden if the derivation has already created a right-stressed 

foot. This was illustrated earlier for the case where Penultimate 

Lengthening has applied, but in (17) the vowel length is underlying 

rather than derived. 
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(17) Input: Build Feet: Penult Lenath: 

a a a a (a a) (a 0') 

II 11\ II 11\ II 11\ II 11\ 

I Il I i/ I Il I Il Il I Il 11/ , Il I Il jJ 

I I I I I I I I 
y a dYi r i IJ a 1 y a dYi r i IJ a 1 N/A 

Weight to Stress: Insert & Link ., . Output: 

• • 

(a a) (0' 0') (a 0') (a 0') 

II 11\ II 11\ II 11\ II 11\ 

I Il I i/ I Il I Il Il I J.L 11/ I Il I J.L Il 

I I I I I I I I 
y a dYi r i IJ a 1 y a dYi r i IJ a 1 yadY i: ::ilJiH 

To summarize the above analysis of YidinY, syllabic feet are built 

iteratively from left to right. The direction of linking of the stress 

autosegment in these feet is determined later on the basis of the loca-

tion of the rightmost foot-bound long vowel, ~f there is one, and vowel 

length can be either underlying or derived. If a word has no long 

vowels, then its feet are left-stressed by default. These processes are 

formalized below. 

(18) Stress and Length in YidinY (Autosegmental Analysis) : 

(a) Build syllabic feet iteratively from left to right. 

(b) Insert a mora into a syllable preceding an unfooted syllable. 

(c) Apply Weight-to-Stress non-iteratively to a footed heavy syl
lable from right to left. 

(d) Insert stress into each foot and link from left to right. 

Several points are worth noting about the set of rules in (18). 

First, rules (al and (b) are required for any account of YidinY stress, 
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regardless of its theoretical orientation. The exact wording of (a) and 

(b) will vary from one theory to another, of course, but such variation 

is going to be notational rather than substantive. Second, rule (c) is 

simply one of the possible ways (outlined in section 2.3.3.2) in which 

the Weight-to-Stress Principle may apply. What is particularly inter

esting in this case is that YidinY has independent evidence for a foct

building process which is itself insensitive to syllable weight even 

though the assignment of stress to feet is sensitive to syllable weight. 

This cannot be explained by a theory which does not separate stress from 

constituency. 

Finally, rule (d) has the form of a typical autosegmental process. 

Notice, however, that the default direction of linking in this rule will 

be overruled if the result would violate the Uniform Linking Constraint. 

This may seem odd, but to the extent that the Uniform Linking Constraint 

is indp.pendently motivated, such behavior may be categorized as normal. 

Furthermore, the facts of reduplication provide independent evidence for 

the two directions of linking. Also, rule (d) has no effect on the 

stress pattern of a foot in which Weight-to-Stress has already applied, 

for the OCP blocks the linking of a second stress within the foot. 

4.3. Other Analyses of YidinY Stress. 

This section reviews and critiques three analyses of Yi~inJ 

stress, arguing in each case that there are theoretical complications 

which are avoided by the autosegmental analysis of YidinY • I consider 
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first the proposal of Hayes 1982b, followed by Halle and Vergnaud 1987b 

and, finally, Hammond 1990b. 

4.3.1. Hayes' 1982b Analysis. 

Because of his assumption that feet are inherently headed, Hayes' 

1982b analysis is necessarily more corr.plex than mine. Hayes' proposal 

is as follows. 

(19) Tree Construction: Going from left to right across the word, group 
syllables into binary feet, labelled w s.ll 

Following Tree Construction, Hayes applies Penultimate Lengthening, 

which has the effect of lengthening the penultimate syllable in a word 

with an odd number of syllables. Finally, he posits the following 

rule: 12 

(20) Stress Shift: Relabel all sister nodes s w, unless there is a 
strong node dominating a long vowel. 

The application of Tree Construction, Penultimate Lengthening and 

Stress Shift is illustrated below. 

11The terms wand s refer to weak (i.e., non-head) and stro~g 
(i.e., head), respectively. As Hayes himself points out, the labelling 
in this rule is not actually required by the data; all that matters at 
this point is the location of foot boundaries. Notice that such a syl
labic foot (i.e., with the labelling [w sl) is prohibited under the the
ory of Hayes 1991, which requires all syllabic feet to be left-headed. 

12Hayes also discusses other foot-bound rules which do not di
rectly bear on the issue of separating stress and feet. 



(21) Input: 

9 u d a g a 

Stress Shift: 

MIA 

(22) Input: 

1) una l)g a r a 

Stress Shift: 

F F 

I \ I \ 
s w s w 

1) una l)g a r a 

Tree Constr: 

F 

I \ 
w s 

g u d a g a 

Output: 

guda:ga 

Tree Constr: 

F F 

I \ I \ 
w s w s 

l) una l)g a r a 

Output: 

Penult Length: 

F 

I \ 
w S 

g u d a: g a 

Penult Length: 

N/A 
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Although Hayes' analysis produces the correct surface forms, it is 

suspect in that the rule of Stress Shift applies globally. Normally, 

rules of stress shift are local, i.e., they have a single trigger 

(typically another stress) which is adjacent to the stress that is being 

shifted. 13 In this case, however, Stress Shift applies throughout the 

word as though it were another foot-building rule, and yet Hayes does 

not formalize it as a foot-building rule. In contrast, the autosegmen-

tal ~nalysis in the preceding section appealed to the Uniform Linking 

Constraint in order to override the default direction of linking in the 

13 Indeed, it is widely held that all phonological rules must be 
local. See Howard 1972, Steriade 1987 and Archangeli and Pulleyblank 
1987 and (in press) . 
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same context where Hayes' rule of Stress Shift applies. Onlike Stress 

Shift, the autosegmental analysis is not subject to the charge of glob

ality because the Uniform Linking Constraint is presumably innate, i.e., 

it holds in all languages. Consequently, it would not impose any burden 

on the language learner. Stress Shift, on the other hand, is a lan

guage-particular rule which must be learned. 

In summary, Hayes' 1982b claim that feet have inherent heads 

forces him to posit a rule of Stress Shift which changes the headedness 

of all feet in the middle of the derivation just in case the dominant 

node of any foot branches. This rule should be rejected because, unlike 

most stress shift rules, it applies globally. The auto segmental analy

sis is able to avoid this problem precisely because it rejects Hayec' 

implicit claim that feet have inherent heads. 

Next, I review the analysis of YidinY that is proposed in Halle 

and Vergnaud 1987b. 

4.3.2. Halle and Vergnaud's 1987b Analysis. 

AS was mentioned in chapter 2, the possibility of headless metri

cal feet is built into the theory of Halle and Vergnaud 1987a and b. 

Even so, Halle and Vergnaud 1987b do not fully exploit this aspect of 

their theory in their analysis of YidinY stress. Rather than simply 

leaving feet headless (and, consequently, stressless) until after the 

application of Penultimate Lengthening, Halle and Vergnaud choose to 

construct two parallel metrical grids in every word. The feet in one of 

these grids are left-headed while the feet in the other grid are right-
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headed. After Penultimate Lengthening has applied, one of these grids 

is deleted. This is formalized in (23) and illustrated in (24) .14 

(23) YidinY Stress and Length (Halle and Vergnaud 1987bl : 

(24) 

(a) Line 0 parameter settings are (+BND, left to right), and right-
headed on plane Pl, left-headed on plane P2. 

(b) Construct constituent boundaries on line o. 
(c) Locate the heads of line 0 constituents on line 1. 
(d) Penultimate Lengthening. 
(e) Delete P2 if on Pl there is a constituent head dominating a 

long vowel; otherwise delete Pl. 
(f) Delete a line 1 asterisk if it is directly preceded by a 

stress-bearing element with a line 1 asterisk. 

Input: 

P1: * * * * * 

gudagudaga 
P2: * * * * * 

Step e: 

* * * 
Pl: (* *) (* *) (*) 

guda guda: ga 

Steps a-c: 

* * * 

(* *) (* *) (*) 

guda guda ga 
(* *) (* *) (*) 

* * * 

Step f: 

* * 
(* *) (* *) * 

guda guda: ga 

Step d: 

(* *) (* *) (*) 

guda guda:ga 
(* *) (* *) (*1 

* * * 

Output: 

gu c:Iaguc:Ia : ga 

As was observed regarding Hayes' analysis, Halle and V~rgnaud's 

analysis contains some theoretical complications even though it derives 

the correct forms. Specifically, the above analysis builds two parallel 

metrical structures in every word, and yet each word ends up utilizing 

only one of those metrical structures. In other words, the grammar is 

forced to build twice as many feet as it actually needs. This require-

14Halle and Vergnaud discuss three other rules involving vowel 
length. Since these rules shed no further light on the points being 
made, I do not discuss them here. 
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ment follows only from the assumption that feet have to be assigned 

heads as soon as they are built. Ironically, Halle and Vergnaud do not 

cite any empirical basis for this assumption. On the contrary, as was 

mentioned earlier, their theory admits the possibility of headless feet. 

As a further consequence of building two sets of feet, Halle and 

Vergnaud are forced to include rule (23e), which is ad hoc. To my 

knowledge, no such rule has been proposed elsewhere. 

Notice that Halle and Vergnaud could avoid building feet on two 

separate planes simply by delaying the assignment of heads to feet until 

after Penultimate Lengthening has applied. This would be equivalent to 

what I proposed earlier, for the issue of whether or not feet can have 

heads is not relevant in this case. 15 Such an analysis would not be 

possible, however, in a theory such as that of Hayes 1991, where con-

stituency and stress are truly inseparable. 

Next, I consider Hammond's 1990b analysis of yidinY stress. 

4.3.3. Hammond's 1990b Analysis. 

The proposal in Hammond 1990b is similar in spirit to the one pro-

posed in Hayes 1982b, but Hammond's rules are formalized in such a way 

15Actually, Halle and Vergnaud are forced to build both sets of 
feet because their formalization begins with a rule which assigns values 
to each of the foot parameters, including headedness. Because Halle and 
Vergnaud's arguments for doing this are entirely theory-internal, I do 
not repeat them here. The point to be noted is that only one rule of 
foot-building is required for YidinY if the assignment of heads (in my 
terms, stress) is delayed until after the application of Penultimate 
Lengthening. 
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as to allow the stress shift phenomenon to be explained in terms of 

universal principles rather than by stipulation. 

Hammond's formalism is essentially the same as that of Hayes ex-

cept as noted below. Hammond begins the derivation by building syllabic 

trochees from left to right. He then applies Penultimate Lengthening 

followed by a rule which accents a stressless long vowel; these rules 

are formalized below. 

(25) Hammond's 1930b Analysis of YidinY: 

(a) Build trochaic feet from left to right. 16 

(b) Penultimate Len'.:jthening~ 

* 
V -> V: / __ aJ word 

(cl Accent a stressless long vowel: 17 0 

* * 
V: -> V: 

Hammond points out that rule (25b) is quite bizarre typologically in 

that it has the effect of lengthening a stressless vowel. But in fact 

this vowel surfaces with stress, and the stressing of long vowels is by 

no means uncommon cross-linguistically. What is strange in this case, 

16Unlike Hayes 1991, Hammond allows degenerate feet to be built. 
Consequently, a word with an odd number of syllables will have a final 
degenerate foot, thus feeding Penultimate Lengthening. 

17Following Hammend's 1989b conclusion that accent needs to be 
distinguishable from stress, Hammond 1990b uses a circle above the vowel 
to represent accent. This distinction is not crucial to the present 
discussion because, although Hammond uses different diacritics for ac
cent and stress, he assumes that an accent will normally surface as 
stress. Also, for the sake of consistency I use asterisks in place of 
Hammond's x's. 
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however, is not that lengthening applies to some vowel, but rather that 

it applies prior to the assignment of stress to that vowel. 

In order to account for the fact that the lengthening rule (25b) 

feeds the accenting rule (25c) rather than vice versa, Hammond appeals 

to the ~xtragrammatical Headship Prominence Principle, which requires 

that the heads of metrical feet be at least as prominent as the other 

syllables of the string. Because of this principle. the application of 

the Accent Rule (25c) triggers global stress shift, not by rule but in 

order to satisfy two universal constraints, the Unifor.m Headedness Con-

straint (which is equivalent to the Unifor.m Linking Constraint; see sec-

tion 2.3.3.4) and the Monoheadedness Constraint, which requires that 

each foot have only one head. 18 The application of these rules and 

principles is illustrated below. First, if a word has an even number of 

syllables and no even-numbered long vowels, then the environment for 

Penultimate Lengthening does not occur, and the feet surface as 

trochaic. This is illustrated in (26) and (27). 

(26) Input: Build Feet: Output: 

* 
* * (* *) 

guygal guygal gt1ygal 

(27) * * 
* * * * (* *) (* *) 

·/1UIJaba: d Y iIJ wuIJa ba:dYiIJ 

l8AS Hammond points out, the Monoheadedness Constraint is a re
statement of Halle and Vergnaud's 1987b Faithfulness Condition. 
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Notice that the long vowel in (27) is stressed by the foot-building 

rule, so the Accent rule does not apply_ 

If, on the other hand, a word has an even-numbered long vowel, ei-

ther underlying as in (28) or through the application of Penultimate 

Lengthening as in (29), then the derivation proceeds as follows. First, 

trochaic feet are built and Penultimate Lengthening applies if the envi-

ronment is met. Next, the Accent rule applies. Since this results in a 

foot with two stresses (violating the Monoheadedness Constraint), one of 

the two stresses has to be eliminated. In accordance with the Headship 

Prominence Principle, the accented long vowel keeps its stress and the 

unaccented (short) vowel loses its stress. This in turn automatically 

triggers stress shift in all the other feet of that word in order to 

satisfy the Uniform Headedness Constraint. 

(28) Input: 

* * * * 
yadYi:ringal 

Accent Rule 

o * 
(* *) (* *) 

yadYi:ringal 

(29) Input: 

* * * 
gudaga 

Build Feet: 

* * 
(* *) (* *) 

yadYi:ringal 

Output: 

yadY i : ringcH 

Build Feet: 

* * 
(* *) (*) 

guda ga 

Penult Length: 

N/A 

Penult Length: 

* * 
(* *) (*) 

guda:ga 



Accent Rule 

o * 
(* *) (*) 

guda:ga 
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Output: 

gud.i:ga19 

The above proposal is very similar to that of Hayes 1982b, but it 

constitutes an improvement over Hayes' analysis in that Hammond appeals 

to the independently motivated Uniform Headedness Constraint, Monohead-

edness Constraint and Headship Prominence Principle to motivate global 

stress shift in words whose rightmost long vowel is in an even syllable. 

Nevertheless, Hammond's account is subject to the following criticism. 

Since the feet of some words undergo a change in headship during the 

course of the derivation, it should be possible, in principle, for a 

rule to refer to the earlier headship. Since there is no evidence for 

the existence of such a rule, Hammond's analysis must be regarded as 

suspect. 

In summary, Hammond's proposal is to be preferred over the propos-

als of Hayes and H&V in that Hammond utilizes only independently moti-

vated principles in his analysis, whereas the others do not. Neverthe-

less, Hammond's analysis predicts that it should be possible for a rule 

to refer to a metrical head in a position which actually surfaces as 

stressless. The absence of evidence for such a rule argues against the 

existence of a derivational level at which metrical heads (or stresses, 

in my framework) are in positions other than the positions in which they 

surface. 

19A1though Hammond 1990b makes no mention of it, I assume that he 
would eliminate the stress of a degenerate foot by rule. 
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4.4. Summary. 

This chapter began by reviewir.g the basic facts of Yidin1 that 

were presented in chapter 2. Section 4.2 presented ~~ autosegmental 

analysis, and section 4.3 reviewed the analyses of Hayes 1982b, Halle 

and Vergnaud 1987b and Hammond 1990b. It was argued that each of the 

previous analyses of YidinY stress raises theoretical problems which 

cannot be solved within the theoretical framework that was used. 

For example, Hayes 1982b assumes that all feet have inherent 

heads. This assumption forces Hayes to posit a rule of Stress Shift 

which changes the headedness of all feet in the middle of the derivation 

just in case the dominant node of any foot branches. The problem with 

this analysis is that Stress Shift applies globally, thus imposing a 

generally unprecedented burden on the language learner. 

The analysis of Halle and Vergnaud 1987b constructs two parallel 

metrical grids in every word. The feet in one of these grids are left

headed while the feet in the other grid are right-headed. After Penul

timate Lengthening has applied, one of these grids is deleted. While 

this analysis derives the correct surface forms, it does so at the cost 

of building twice as much metrical structure as is actually utilized, 

later deleting the unneeded structure via an ad hoc rule. 

Hammond's analysis constitutes an improvement over each of the 

above analyses. It is superior to Hayes' analysis in that Hammond ap

peals to the independently motivated Onifornt Headedness Constraint (and 

other universal principles) as the motivation for global stress shift 
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rather than stipulating the stress shift via a language-particular rule. 

Hammond's proposal is also superior to that of Halle and vergnaud in 

that it lacks the excessive machinery that is utilized by the latter. 

Nevertheless, Hammond's analysis of YidinY fails to capture the fact 

that there is no evidence for the existence of metrical heads (or 

stresses) prior to the application of Penultimate Lengthening. Indeed, 

the early introduction of metrical heads only complicates the analysis. 

In contrast to the analyses that were proposed in Hayes 1982b, 

Halle and Vergnaud 1987b and Hammond 1990b, the autosegmental analysis 

does not entail any theoretical complications precisely because it as

sumes that feet are inherently headless. The latter assumption allows 

one to delay the assignment of stress until such time as its existence 

is actually attested by independent factors such as the phonetic fea

tures of stress or a phonological rule which refers directly to stress. 

This supports the claim that all feet, including those which surface 

with stress, are inherently headless. It also supports the closely re

lated claim that stress and feet are formally separate. 

The next chapter considers evidence from the stress patterns of 

Mayo and Tagalog which support the central claims of this study, both 

that stress is auto segmental and that foot-building must be kept sepa

rate from stress assignment. 
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~~R5 

THE STABILITY OF ACCENT 

The preceding chapters provided various kinds of evidence for the 

two central claims of the autosegmental theory of stress: (i) all feet 

are inherently headless and (ii) stress is an autosegment. Chapter 2 

presented the arguments in favor of the first point as well as many of 

the arguments for the second point. In particular, it was argued that 

stress exhibits stability effects (Bedouin Hijazi Arabic), it can be 

morphemic (Spanish), it can consist of melodies (Malayalam, English) and 

it exhibits the kinds of mapping effects which may be expected of auto

segments except for its failure to spread; the latter is discussed in 

section 6.2. Two other autosegmental properties were deferred for later 

discussion. These concern (i) the ability of autosegments to 'float', 

i.e., to exist on a plane by themselves without any link to individual 

segments, and {iiI polarity effects. This chapter instantiates the 

existence of these two properties in stress systems using data from 

Mayo, a Uto-Aztecan language of northwestern Mexico, and Tagalog, an 

Austronesian language of the Philippines. 

Chapter 3 provided a brief argument for the claim that lexical ac

cent floats in Mayo. The present chapter takes a closer look at Mayo's 

floating accent. Further evidence for the auto segmental nature of 

stress is deduced from base transfer effects in Mayo reduplication and 

from the interaction of segmental length and stress assignment in Mayo. 

In addition, it is argued that stress exhibits both the ability to float 

and polarity effects in Tagalog. The metrical theories of Halle and 
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Vergnaud 1987a and b (H&V) and Hayes 1991 are shown to be incapable of 

accounting for the autosegmental behavior of stress in these two lan

guages. Together, these arguments lend further support to the autoseg

mental theory of stress that was proposed in chapter 2. 

A major point of this chapter, then, is that stress can exhibit 

the same floating behavior that is a well-known characteristic of other 

a~tose~~ental features such as tone, [ATR] and [NASAL]. That is, the 

existence of floating accent in languages such as Mayo and Tagalog con

stitutes a further argument for the claim that stress must be formally 

represented as an autosegment. 

This chapter is organized as follows. Section S.l reviews the ba

sic facts of Mayo stress that were presented in chapter 3. Looking only 

at words which lack vowel length, it is shown that the roots of all such 

words may be divided into two classes with respect to stress. In one 

class, stress always falls on the first syllable of the word regardless 

of how many prefixes it has, whereas second syllable stress is always 

observed in the other class of roots. An analysis is proposed in terms 

of the autosegmental theory of stress, claiming that certain Mayo words 

have a lexical accent which floats at certain points in the cerivation 

just as tone floats in Mende, Etsako and Tiv. Further evidence for this 

analysis is provided from the facts of Mayo reduplication. Finally, it 

is argued that the theory of H&V is incapable of accounting for the ba

sic facts of Mayo stress and reduplication. 

Section S.2 presents additional data on Mayo stress in words which 

contain long vowels (both derived and underlying) as well as in words 
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with derived consonant gemination. It is shown that the autosegmental 

theory of stress is able to account for the additional data in a 

straightforward manner, whereas neither H&V's theory nor Hayes' theory 

is capable of accounting for these additional data. It is also argued 

that an autosegmental stress is assigned directly to a footless word in 

certain environments, thus reinforcing chapter 2's claim that stress can 

exist apart from feet. 

Section 5.3 demonstrates that Tagalog, like Mayo, has floating ac

cent. However, the Tagalog stress window consists of the rightmost two 

syllables rather than the leftmost two syllables, as in Mayo. Applying 

the auto segmental theory of stress to the Tagalog data, two analyses are 

proposed. The first analysis builds a syllabic foot from right to left 

and later inserts and links a stress autosegment from left to right. In 

this view, Tagalog stress assignment is essentially the mirror image of 

Mayo stress assignment. The other analysis does not make use of foot

building. Rather, a rule of extrametricality applies to an unaccented 

word-final syllable and a stress autosegment is subsequently inserted 

and linked to the rightmost metrical stress-bearing unit. Under this 

analysis, Tagalog's nominal -an clitic exhibits polarity effects which 

are essentially parallel to those which were described for Margi's 

polarizing prefix in section 2.2.2. Each of these analyses of Tagalog 

utilizes only principles that are independently required in order to 

account for non-metrical phenomena in a variety of languages, but each 

analysis depends crucially upon the assumption that stress is an auto

segment. In contrast, it is argued that the theories of H&V and Hayes 
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1991 are incapable of accounting for the sr.ress pattern of Tagalog with

out resorting to ad hoc devices. 

I begin by examining the evidence for the existence of floating 

accent in simple Mayo words, i.e., those which do not contain long vow

els. 

5.1. Floating Accent in Mayo. 

This first section, which considers only words which lack vowel 

length, is organized as follows. Section 5.1.1 reviews chapter 3's 

analysis of the basic facts of Mayo stress, arguing that words with 

first syllable stress contain a lexical accent which is capable of 

floating at certain points in the derivation. Section 5.1.2 presents 

the facts of reduplication in Mayo. It is argued that (al foot-building 

crucially has to precede and follow reduplication, (bl * Insertion and 

Linking is a non-cyclic rule and (cl lexical accent links and delinks 

cyclically. Finally, section 5.1.3 argues that the theory of H&V is 

incapable of accounting for these basic facts of Mayo stress and 

reduplication. 

As in chapter 3, all of the Mayo data that are presented in this 

chapter are from my personal field notes which were collected in a num

ber of villages of the Mayo River valley and Fuerte River valley between 

1983 and 1990 under the auspices of the Summer Institute of Linguistics. 

Some of the data are additionally found in Collard and Collard 1962. 
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5.1.1. The Basic Stress Pattern of Mayo. 

As chapter 3 mentioned, the presence of vowel length in certain 

words complicates the analysis of Mayo stress. Therefore, the discus-

sion of vowel length is deferred until section 5.2, anj the present sec-

tion deals only with words having all short vowels. All such words have 

a single stress on either the first or second syllable; there is no sec-

ondary stress. The phonetic realization of stress, which is high pitch, 

is independent of its position in the word; i.e., first syllable stress 

is phonetically identical to second syllable stress. 

The basic paradigm for Mayo stress is repeated below from chapter 

3. The generalization is that every stem falls into one of two stress 

categories: It exhibits either first syllable stress, as in (1), (3), 

(5) and (7), or second syllable stress, as in (2), (4), (6) and (8). 

First Syllable Stress: Second Syllable Stress: 

(1) chupnake will harvest (tran) (2) ponnake will play (tran) 
h!chupnake will harvest (intr) hip6nnake will play (intr) 

h!hichupnake will always harvest hih!ponnake will always play 

(3) b\,"a'anake will eat (tran) (4 ) ba'ate irrigate (tran) 
h! ' ibwanake will eat (intr) hiba'ate irrigate (intr) 

h!hi'ibwanake will always eat hih!ba'ate always irrigate 

(5) ch!lcnake will sweep (tran) (6) wiseka sawing (tranj 
h!chilcnake will sweep (intr) hiw!seka sawing (intr) 

h!hichilcnake will always sweep hih!wiseka always sawing 

(7) na'ikia count (tran) (8) chiweka shelling (tran) 
h!na'ikia count (intr) hich!weka shelling ( intr) 

h!hina'ikia always count hih!chiweka always shelling 
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Since the prefixes are the same in all eight of these sets of forms, it 

may be inferred that the stress category of a given stem remains con-

stant under prefixation. That is, stress always occurs on the first 

syllable of words derived from certain stems, and it always occurs on 

the second syllable of words derived from certain other stems. 

The data in (1) through (8) are representative of the entire Mayo 

language in that stress falls on either the first or second syllable of 

every word, and the lexicon seems to be fairly evenly divided between 

these two categories of stress. The distribution of coda consonants ap-

pears to have no bearing on stress placement; the stress pattern for a 

given stem remains constant even when the first syllable of the stem is 

'closed', as in (1), (2) and (5). Since there is no way to predict 

which of the two stress patterns a particular word will have, one of 

these patterns must somehow be marked in the lexicon. 

The challenge for any theory of stress, then, is to account for 

Mayo's two basic stress patterns in a uniform manner. Chapter 3 argued, 

on the basis of the prevalence of second syllable stress in loan words, 

that second syllable stress is the unmarked pattern in Mayo. This means 

that words with first syllable stress have to be lexically marked. As 

chapter 3 pointed out, there are two possible means of marking informa-

tion about stress in the lexicon. 1 One of these is lexical extrametri-

cality and the other is lexical accent. Extrametricality will not work 

1A third logical possibility would be to use a pure diacritic in
stead of accent or extrametricality, as discussed in section 3.1.1.2. 
Haw~ver, section 5.2 argues against this possibility on the basis of a 
correlation between stress patterns and lengthening patterns. 
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in this case because it cannot be used to derive first syllable stress. 

Therefore, it was concluded in chapter 3 that words with first syllable 

stress contain lexical accent. 

The analysis that was proposed in chapter 3 is repeated in (9l. 

(9) Mayo Stress Assignment: 

(a) Build a single syl:abic foot from left to right. 

(b) Insert * into the foot and link from right to left. 

Applying this set of rules, the derivation of second syllable stress in 

an unaccented word is illustrated in (10).2 

(10) Input: 

q q q 

11\ II II 
p 0 n n a k e 

Build 1 Foot: 

(q 

11\ 
q) q 

II II 
p 0 n n a k e 

Assign * to r: 

(q 

11\ 

* 

q) q 

II II 
p 0 n n a k e 

Output: 

ponnake 

The derivation of stress in accented words would appear to be 

straightforward ~ere it not for the additional facts to be presented in 

the next section. Before going on, however, consider how the two rules 

in (9) might apply to accented words. Section 3.1.1.2 demonstrated that 

the contrast between first and second syllable stress cannot be repre-

sented with an accent that is underlyingly associated to a particular 

stress-beari~g unit. It was concluded, instead, that it must be the 

case that lexical accent is capable of floating at some stage of the 

2Henceforth, I refer to words with lexical accent and words which 
lack lexical accent as accented and unaccented, respectively. 
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derivation. It may then link to the prefixed form from left to right 

via ~ rule. This is illustrated in (11). 

(11) Underlying: Link: 

'* '* 

a a a a a a 
11\ II II 11\ II II 

chu p n a k e chu p n a k e 

Assuming, for the moment, that the regular foot-building rule in (9a) 

applies to accented words and that linking precedes foot-building, the 

OCP would prevent rule (9b) from applying, thus deriving the correct 

output as in (12). 

(12) Output of (ll) : Build E: Insert/Link "': Output: 

'" '" 
I 

a a a (a a) a 
11\ II II 11\ II II 

chu p n a k e chu p n a k e Blocked by OCP chupnake 

However, several questions remain to be addressed. First, assuming that 

the foot-building rule applies to accented words, does it apply before 

the accent links, or after (as shown above)? Also, does the accent link 

only once, after all prefixes have been added, or does it link (and 

del ink) during each morphological cycle? These questions are addressed 

in the next section. There it is argued, on the basis of the facts of 

reduplication, that foot-building occurs after the accent links, and 

that foot-building, linking of the accent and delinking are all cyclic 

p~ocesses. It is also argued that the presence of a lexical accent 
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directly impacts the manner in which the foot-building rule is able to 

apply. 

In summary, I have argued that the persistence of first syllable 

stress under prefixation of certain Mayo stems may be accounted for by 

assuming that these stems contain a lexical accent which is capable of 

floating. In contrast, the mobility of Mayo's accent cannot be ex

plained at all if it is viewed merely as a prelinked feature. I return 

to this point in section 5.1.3, where H&V's theory is applied to the 

Mayo data. First, however, I describe the facts of reduplication in 

Mayo in order to settle the above questions regarding the interaction of 

lexical accent and foot-building. 

5.1.2. Reduplication and Cyclic Stress. 

The preceding section argued that Mayo words with first syllable 

stress have an accent which is capable of floating during the course of 

the derivation, and several questions were raised as to how this accent 

interacts with the process of foot-building. This section demonstrates 

that there are two distinct reduplicative bases in Mayo, and that the 

respective distributions of these bases correspond to the distributions 

of the two accentual classes that were described in the preceding sec

tion. Based on this distributional correspondence, it is argued that 

Mayo's lexical accent undergoes cyclic linking and delinking, forcing 

the rule of foot-building to construct a degenerate foot in each cycle. 

While this particular interpretation of the facts of Mayo is not crucial 

to the autosegmental theory of stress, it makes it possible to account 
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for all of Mayo's stress-related phenomena without resorting to anything 

but standard autosegmental rules and representations. 

The arguments in this section depend crucially upon the facts of 

reduplication in Mayo verbs. Accordingly, before going into the finer 

details, I present a general description of Mayo reduplication and pro-

pose an analysis in terms of the theory of McCarthy and Prince 1986, 

1990 (henceforth, M&P).3 

In each of the following examples, the me~~ing of the verb is aug-

mented with habitual aspect by copying the first syllable of the verb 

stem and prefixing it to the verb. 4 

(13) 
(14) 
(15) 
(16) 

yUke 
tiwe 
noka 
bwana 

it's raining 
feels shame 
speaks 
cries 

yUyuke 
titiwe 
non6ka 
bwabwana 

it rains (orten) 
is (always) ashamed 
keeps speaking 
keeps crying 

Notice that the stems in (13) and (14) are accented and the stems in 

(15) and (16) are unaccented. In each case, stress shifts one syllable 

to the left following prefixation so as to preserve the stem's inh~rent 

stress pattern, as was already pointed out in the preceding section. 

M&P's model of reduplication consists of both a target and a base 

of reduplication. The target is an affix consisting only of a single 

3Many of the issues concerning a theory of reduplication are not 
relevant to the theory of stress that is proposed here. For a thorough 
critique of M&P's model as well as an alternative to their model, see 
Spring 1990. The data presented here can be analyzed within Spring'S 
~eory wi~out affecting my crucial point, which is that foot-building 
has to apply both before and after the process of reduplication. 

4For ease of exposition, all of the examples in this section con
tain only short vowels. However, the conclusions are equally valid for 
words containing long vowels. The latter are discussed in section 5.2. 
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prosodic structure, such as a syllable or a foot, with no melodic con-

tent of its owo. The base is that portion of the stem's melody which is 

made available for mapping to the target. The base may be prosodically 

defined, such as the first syllable or foot, or it may be morphologi-

cally defined, such as the entire stem. Thus, reduplication is a uni-

versal device whereby a stem (or portion thereof) provides the segmental 

content for some affix whose underlying representation consists only of 

a prosodic skeleton. 

Using this model, a schematic derivation of yUyuke is given in 

(l7). In th~s case, an empty monomoraic syllable is the prefix (i.e., 

target), and the stem is an accented word. 5 Notice that there is a di-

rectional, one-to-one mapping between the prefix and the base (which 

consists of at least the first syllable of the stem), just like the map-

ping that takes place between any sequence of autosegments and the po-

tential bearers of those autosegments. 

(l7) 
PREFIX: 11p. 

BASE: y u + yuke 

I 

\ p. it's raining 
/ 

11 STEM 

-> yii-yuke it rains 
(often) 

SM&P'S Template Satisfaction Condition requires that every tem
plate be completely satisfied. Since the target is a template, the 
prosodic form of the prefix in the output tells us exactly what the tar
get consists of. Thus, in this example, the target has to be a 
monomoraic syllable. 
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There are actually three reduplicative morphemes in Mayo, but one 

of these (described in Hagberg 1989c) is not relevant to the present 

discussion. Both of Mayo's remaining reduplicative morphemes are pre

fixes, and both are applicable to nearly all verbs and adjectives re-

gardless of stress category. (Most exceptions may be attributed to 

semantic considerations). One of these prefixes is an empty mCilcmoraic 

syllable and the other is an empty bimoraic syllable. Escalante 1990 

demonstrates that these two prefixes have different meanings in the 

closely related language, Yaqui. In Mayo, however, the semantic dis

tinction between these two reduplicative prefixes has been all but lost. 

A few older speakers attribute different meanings to the two reduplica

tive prefixes, but this distinction seems to be lacking for virtually 

all younger speakers. For the latter, both prefixes carry the general 

meaning of habitual or repetitive (and sometimes distributive or itera

tive) aspect, and many speakers seem to vary freely in their use of the 

two prefixes. Thus, the semantic distinction between these two prefixes 

is not relevant to the present study. All that matters here is the 

phonological form of each prefix and its interaction with the base of 

reduplication. Consequently, I do not attempt to distinguish the re

spective meanings of the two prefixes in the glosses that are provided. 

In what follows I show tha~ the prosodic form of the base, from 

which the reduplicative prefixes receive their melodic content, is al

ways determined by the stress class of the stem. Specifically, it is 

argued that the base of an accented stem is limited to the first sylla

ble, but that the base of an unaccented stem has to include more than 
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just the first syllable of the stem. In order to account for these ap

parently disjoint facts in a uniform manner, it is concluded that the 

unit corresponding to the base (for both types of stems) is prosodic, 

not morphological, and that it consists of the foot. 

This conclusion is possibl~, of course, only if the foot in ac

cented words is degenerate. In keeping with the analysis given in the 

preceding section, the former option is selected; i.e., it is concluded 

that feet are always degenerate in accented words. 

In order to argue for these conclusions, I examine the effects of 

reduplication first with accented stems and then with unaccented stems. 

5.1.2.1. Reduplication in Accented Stems. 

This section examines the alternations that occur with respect to 

reduplication in accented stems, arguing that the first syllable func

tions as the base of reduplication in each case. 

Recall that the reduplication process copied only the first sylla

ble in (13) through (16), and notice that the copied syllable was mono

moraic. This means that each of these examples utilizes the monomoraic 

reduplicative prefix, which copies the onset and first mora of the first 

syllable regardless of whether the stem is accented or unaccented. (Re

call that there are two reduplicative prefixes in Mayo; one is mono

moraic and the other, which has not yet been illustrated, is bimoraic) 

Now consider what happens when the first syllable of an accented 

stem is bimoraic. Each of the stems in (18) through (22) is accented, 

and each happens to begin with a closed syllable. The free variation in 
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each of the habitual forms is due to the fact that there are actually 

two different target prefixes. The monomoraic prefix copies only the 

first onset-vowel sequence of the stem, while the bimoraic prefix copies 

the entire first syllable, including the coda. 

Initial Syllable is Bimoraic: 

Stem: Prefix = alJ Prefix = alJlJ Gloss: 

(18) n6kwa n6-nckwa n6k-nokwa known language 
(19) tiwnake t!-tiwnake t!w-tiwnake will be ashamed 
(20) w6mte w6-wcmte w6m·wcmte be frightened 
(21) buyte bu·buyte buy-buyte run (SG) 
(22) wattiawa wa-wattiawa wat-wattiawa put (collective) 

For each of the stems in (18) through (22), the size of the prefix 

is less than or equal to the size of the initial syllable of the stem. 

Since the larger of the two reduplicative prefixes is able to copy the 

initial syllable in its entirety, it must be the case that the redup-

licative base consists of at least the entire first syllable of the 

stem. But can the reduplicative base be larger than a syllable? 

In order to answer this question, consider the forms that result 

wh~n the prefix is larger than the first syllable of the stem. This 

situation is exemplified in (23) through (27), where each of the stems 

is again accented, but in this case each stem begins with a monomoraic 

syllable. If if should be the case that the reduplicative base is lim-

ited to of the first syllable of the stem, then it would follow that the 

base in each of these examples is monomoraic. For each stem, conse-

quently, the monomoraic prefix would be expected to achieve a one-to-one 
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mapping with the case, but the bimoraic prefix would still have one mora 

waiting to be filled after it has exhausted the base. 

Initial Syllable is Monomoraic: 

Stem: Prefix = C1J.L Prefix C1J.LJ.L Unattested: Gloss: 

(23) noka no-noka n6n-noka *n6k-noka know language 
(24) tiwe ti-tiwe tit-tiwe *tiw-tiwe be ashamed 
(25) chike chi-chike chit-chike *chik-chike comb 
(26) hima hi-hima hih-hima *him-hima throw 
(27) y\lke yU-yuke yUy-yuke *yUk-yuke rain 

Notice, from the 'Unattested' forms, that the bimoraic prefix fails to 

copy anything beyond the first syllable of the stem. Rather, I conclud~ 

that the bimoraic prefix's 'stranded' mora obtains its melody from the 

initial segment of the stem via Leftward Spread (28): 

(28) Leftward Spread: Spread the root node leftward to an 
unassociated mora. 6 

(29) -> 

R 

J.L 

\ 
R 

The application of Leftward Spread to (23) is illustrated in (30). 

(30) PREFIX: C1 

/1\ 

I 
J.L J.L STEM: 

I \ 
BASE: n 0 n 0 k a n6n-noka 

6There are constraints which prohibit certain segments from bei~g 
moraic (see Hagberg 1990), but these constraints are independent of 
Leftward Spread and so are not stated in the rule. Whenever Leftward 
Spread is thus blocked, the direction of spread is rightward, i.e., the 
vowel lengthens. This is described and illustrated in section 5.2. 
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This rule follows from the assumption that the mora is part of the redu-

plicative target, which is a template. All elements of a template must 

be satisfied in order to exist in the representation, and Leftward 

Spread is one of the mechanisms available to grammars by which template 

satisfaction may be achieved. (The other two possibilities are right-

ward spread and epenthesis. The former is instantiated in section 

5.2.1; Mayo's use of the latter is discussed in Hagberg 1990). 

To summarize thus far, the rule of Leftward Spread means that a 

root node spreads leftward to a mora that is not already associated to a 

root node. The environment for Leftward Spread is created whenever the 

reduplicative target is larger than the reduplicative base, which has 

been argued to consist of the first syllable of the stem in the case of 

accented words. Anvther means of creating this same environment is dis-

cussed in section 5.2. 

A comparison of the unattested forms in (23) through (27) with 

their attested counterparts in (18) through (22) (repeated below as 31 

through 35) makes it clear that the base of each of these stems consists 

of only the first syllable. If the base were assumed to consist of more 

than the first syllable, then there would be no way to explain, for ex-

ample, why n6k-nok-wa is attested but *n6k-nok-a is unattested. The 

difference cannot be attributed to morphology, for the root n6k is the 

same in each case. 

Stem: Prefix = up. - Prefix = (J'p.p. Unattested: Gloss: 

(31) n6kwa n6-nokwa - n6k-nokwa *n6n-nokwa known language 
(32) tiwnake ti-tiwnake - t!w-tiwnake *tit-tiwnake will be ashamed 
(33) w6mte w6-womte - w6m-womte *w6w-womte be frightened 
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(34) buyte bu-buyte - buy-buyte *bUb-buyte run (SG) 
(35) wattiawa wa-wattiawa - wat-wattiawa *waw-watciawa put (collect.) 

Furthermore, spreading is unattested in (31) through (35). This is pre-

cisely because the base (i.e., the first syllable) of each of these 

stems is bimoraic, so the bimoraic prefix will be exhausted when it is 

applied to the base. This is illustrated in (36). 

(36) 

Base 

Prefix: 

r1J.1. 

Prefix: 

r1J.1.J.I. 

n6kwa --> n6-nokwa - n6k-nokwa --> Spreading c~~ot 
apply. 

Thus far, I have demonstrated that the reduplicative base for 

stems with lexical accent is the first syllable. Spreading applies 

whenever the prefix cannot obtain all of its melody from the base, as in 

(37). Spreading cannot apply, however, whenever the base is aR large as 

the prefix, as in (36). 

(37) 

Base 

Prefix: 

r1fJ 

Prefix: 

r1fJfJ 

n6ka -> n6-noka - nQ.U-noka -> Spreading £S!1 
apply. 

Next, I examine reduplication in unaccented stems. It is demon-

strated that, unlike accented stems, the base of reduplication in unac-

cented stems consists of more than the first syllable of the stem. 

5.1.2.2. Reduplication in Unaccented Stems. 

Many reduplicated unaccented forms exhibit the same patterns as 

were observed for accented stems in the preceding section. For example, 
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whenever the first syllable of an unaccented stem is closed, spreading 

is unattested, just as was shown for accented stems. This is illus-

trated in (38) through (41). 

Prefix = aJ-L Prefix = aJ-L1J Unattested: Gloss: 

(38) bwa-bwannake bwan-bwannake *bwab-bwannake will cry 
(39) bwi-bw!knake bwik-bw!knake "bwib-bw!knake will sing 
(40) no-n6knake nok-n6knake *non-n6knake will speak 
(41) 0- '6mte om-6mte *o'-'6mte hates 

But it turns out that more than the first syllable is available 

for copying in unaccented stems. Consider the forms in (42) through 

(45): Each of these stems must be unaccented because stress always oc-

curs on the second syllable. 7 Furthermore, each stem begins with a 

monomoraic syllable. Nevertheless, in every case the bimoraic prefix 

copies the first three segments of the stem in spite of the fact that 

these three segments are not tautosyllabic. This indicates that the 

base of unaccented stems, unlike that of accented stems, must consist of 

more than just the first syllable of the stem. 

Prefix = all Prefix = a/l/l Unattested: Gloss: 

(42) no-n6ka nok-n6ka *non-n6ka speak 
(43) bwa-bwana bwan-bwana *bwab-bwana cry 
(44) si-s!me sim-s!me *sis-s!me go (SG) 
(45) bwi-bw!ka bwik-bw!ka *bwib-bw!ka sing 

7At first glance the stem in (42) might appear to be the same as 
that of (37) (n6ka), but these st.ems differ in two ways. First, the 
stem of (42) (noka) differs phonologically from the stem of (37) (n6ka) 
in its accentual status, and second, these two stems have different 
meanings. I conclude, therefore, that they are (synchronically) deriva
tionally unrelated. 
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The absence of gemination in the above forms cannot be attributed to 

some general proscription against second syllable stress when preceded 

by a geminate, for there are (synchronically) monomorphemic forms such 

as etteno 'discuss, converse' and bannari 'atole' which exhibit such a 

pattern. 

Now compare (46) with (23), repeated below as (47). Notice that 

the forms are identical, except for the location of stress, when the 

monomoraic prefix is applied, but their melodic content is different af-

ter the bimoraic prefix has been applied. The difference is that the 

reduplication process has copied more than the first syllable of the un-

accented stem (46), whereas only the first syllable gets copied from the 

accented stem (47). 

(46) Unaccented Stem: Base 
of 

no-n6ka - nok-noka *~-noka speak Stem: [noka] 

(47) Accented Stem: Base 
of 

n6-noka - n6n-noka *nok-noka know language Stem: [no] 

The asymmetry between nok-noka in (46) and non-noka in (47) poses 

an interesting problem for prosodic theory for the following reason: 

The only way to account for this asymmetry is to assume that the redu-

plicative base of accentea words is fundamentally different from that of 

unaccented words. Specifically, the base of accented words must be lim-

ited to the first syllable of the stem, whereas the base of unaccented 

words must be large enough to include not only the first syllable but 

also at least the first segment of the following syllable of the stem. 
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However, it would be incorrect to stipulate that reduplicative prefixa

tion copies the first syllable for words with first syllable stress, and 

that it copies the first three segments for words with second syllable 

stress. Such counting ability is clearly to be rejected as too powerful 

a device for phonological processes, as argued in Halle and Vergnaud 

1987b and McCarthy and Prince 1990. Indeed, M&P's theory requires that 

a single prosodic unit be utilized as the base of any given reduplica

tion proc~ss. Consequently, some means must be found for expressing the 

monosyllabic base of accented words and the longer base of unaccented 

words in terms of a single prosodic entity. 

The identity of the prosodic unit that serves as the reduplicative 

base ir. Mayo may be deduced via the following line of reasoning. Since 

the base in unaccented words has to include at least one more segment 

beyond the first syllable, the smallest possible unit for the base is 

the foot; there is no smaller prosodic entity which is larger than the 

syllable. Thus, the reduplicative base must consist either of the foot 

or of some higher-level prosodic structure. Furthermore, since the base 

in accented stems never extends beyond the first syllable and since it 

is necessary to express the base for all stems (accented and unaccented) 

in terms of a single prosodic entity, I conclude that the smallest pos

sible base for unaccented words (the foot) is also the base for accented 

words. 

Given this conclusion, there are two possible explanations for the 

fact that the base appears to be limited to the first syllable in 

accented words such as n6ka ~~d chIke. One possibility is that, even 
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though the grammar specifies the foot as the base of reduplication, 

foot-building never occurs in accented words. If this were the case, 

then the reduplication process would presumably be forced to utilize 

some other prosodic unit as the base, and one might surmise that the 

syllable is elected as the default base in footless words. However, 

this analysis is suspect in light of the fact, reported in Moravcsik 

1978 and McCarthy and Prince 1990, that a large amount of descriptive 

research has failed to turn up a reduplicative process that unambigu-

ously copies a single syllable. As McCarthy and Prince explain, the to-

tal absence of such a process indicates that universal grammar does not 

include the syllable as one of the units which may be utilized as a 

reduplicative base. This conclusion about universal grammar argues 

against the possibility that accented words are footless and that the 

syllable is selected as the default reduplicative base. 

The only other possibility, which I therefore assume to be cor-

rect, is that the foot is degenerate in accented words. Consequently, 

an accented word has a monosyllabic foot while an unaccented word has a 

disyllabic foot, as illustrated below. 

(48) Ac.cented: Unaccented: 

* * 

(0' ) 0' (0' 0') 

Ii II II II 
n 0 k a know language n 0 k a speak 

This explains the apparent difference between the reduplicative bases of 

accented and unaccented words. Furthermore, in what follows I argue 
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that the admission of degenerate feet is the only way to accomodate all 

of the facts of Mayo without introducing more radical innovations into 

metrical and autosegmental theory. 

As was discussed in section 1.2.3, I follow Kiparsky 1973, 1979, 

1982, 1985, Mohanan 1982, 1986 and Halle and Vergnaud 1987a and b in as-

surning that each morphological operation triggers the application of a 

set of phonological rules. 8 Furthermore, I assume the Strong Domain Hy-

pothesis (Myers 1991b; see also the aforementioned references), which 

asserts that (i) if a phonological rule is available at one point in the 

derivation, then it is also available at all earlier stages of the 

derivation, and (ii) a grammar may permanently 'turn off' a phonological 

rule at any point in the derivation. 

r~~lying these basLc assumptions to the Mayo data, I propose the 

following analysis. First, the floating autosegment of accented words 

links by rule from left to right at the beginning of a cycle (i.e., 

immediately following any morphological operation).9 This same accent 

undergoes a language-particular del inking rule at some later point in 

the cycle. The linking rule never gets turned off (i.e., it is both 

lexical and postlexical), but the delinking rule is turned off at the 

end of the lexical phase of the phonology, i.e., after all word-level 

8AS section 1.2.3 mentioned, since all Mayo affixes appear to be 
cyclic, I do not address the formal distinction between cyclic and non
cyclic morphemes that appears to be operative in some other languages 
such as Russian and Sanskrit (Halle and Vergnaud 1987a and b) . 

9It does not seem possible to tell whether or not the accent is 
linked in underlying representation. If it is underlyingly linked, then 
it has to delink prior to any prefixation in order to account for the 
fact that it moves to the prefix. 
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morphological processes have applied. Thus, a lexical accent links to 

the lef~~ost stress-bearing unit at the beginning of a cycle and del inks 

near the end of that cycle, making it available to link to the leftmost 

stress-bearing unit following the next prefixation. At the end of the 

final morphological cycle the accent again delinks, but it relinks to 

the same place during the postlexical phase. 

Having proposed that a lexical accent links to the leftmost 

stress-bearing unit at the beginning of each cycle, and in order to pro-

vide a uniform explanation for the facts of Mayo stress and reduplica-

tion that were presented earlier, I next invoke the Degenerate Foot 

Principle. This principle, which was presented in section 2.3.3.3, 

statea that the presence of a stress autosegment linked to ~~y element 

that is being incorporated into a foot forces that foot to become degen-

erate, as illustrated below. 

(49) * * * 
I 

n 0 k a -> (n 0) k a * (n 0 k a) 

The Degenerate Foot Principle may be viewed as a special case of 

H&V's Faithfulness Condition, which requires that metrical constituents 

be constructed in such a way that a lexically stressed syllable will al-

ways be a constituent head. Of course, since my theory does not admit 

metrical heads, the Faithfulness Condition technically cannot be invoked 

in the form in which H&V present it. However, it seems that the actual 

intent of the Faithfulness Condition is to acknowledge the fact that 

lexical accent is stable, i.e., it generally overrides rules of stress 
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placement. This central aspect of the Faithfulness Condition is orthog

onal to the question of whether or not metrical heads exist, and it is 

this feature of accentual stability which I am invoking as an argument 

for the Degenerate Foot Principle; the argument is as follows. Section 

3.1.1.2 demonstrated that the unmarked surface stress pattern in Mayo 

consists of a single right-stressed foot on the left edge of the word. 

Based on this conclusion, it follows from the characteristic stability 

of lexical accent (as expressed by the Faithfulness Condition) that the 

presence of lexical accent on the first stress-bearing unit should force 

the foot-building process to create a degenerate foot so as to conform 

to the right-sided relationship between stress and foot structure in un

accented words. 

The motivation for the Degenerate Foot Principle follows from the 

foregoing conclusion that the base of reduplication consists of a disyl

labic foot for unaccented words and a single syllable for accented 

words. In order to treat both accentual classes in a uniform manner, it 

is necessary to assume that accented words have a degenerate (i.e., 

monosyllabic) foot at the point in the derivation where reduplication 

t~kes place. 

But there are only two possible me~~s of deriving such a degener

ate foot. One way would be to assume that a floating accent remains 

floating until the very end of the derivation. The advantage of this 

approach would be that it would not need the cyclic linking and delink

ing rules that are proposed below. However, this analysis entails stip

ulating that a degenerate foot is built whenever a floating stress au-
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tosegment is 'present' (but not linked) in the derivation. Since such a 

stipulation is unprecedented in phonological theory, I reject this ap

proach to deriving a degenerate foot. 

The only alternative means of deriving a degenerate foot in ac

cented words makes use of a modified version of H&V's concept of Stress 

Copy. The basic idea of Stress Copy is that, although information about 

stress is normally not carried over from one morphological cycle to the 

next, a grammar may nevertheless choose to do this via a rule. Halle 

and Vergnaud 19B7a and b argue that such a rule is needed in order to 

account for the stress patterns of Damascene Arabic and Russian. 

Recall that a Mayo word's accentual status (i.e., the property of 

being either accented or unaccented) remains constant in going from one 

morphological cycle to the next. This is evidenced by the fact that the 

presence or absence of lexical accent determines the final output of 

stress assignment regardless of how many morphological cycles are in

cluded in the derivation. Consequently, Mayo requires some kind of 

Stress Copy rule regardless of whether or not the Degenerate Foot Prin

ciple is adopted. 

However, unlike the accents found in Damascene Arabic and Russian, 

which are linked to particular stress-bearing units throughout the 

derivation, Mayo's lexical accent cannot remain linked to just one 

stress-bearing unit throughout the derivation. It must either remain 

floating until after the final morphological process has applied, or 

else it must link to the leftmost stress-bearing unit at the beginning 

of each cycle and delink at the end of each cycle. 
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If the former option is chosen, i.e., if lexical accent is consid-

ered to remain floating until just before the end of the derivation, 

then one of the following two theoretical innovations is required. Ei-

ther it must be stipulated that the 'presence' of a floating accent in a 

representation interacts with the foot-building process in such a way as 

to create a degenerate foot, or else it must be stipulated that ~4YO has 

a rule which copies a floating accent from one cyclic plane to another 

without affecting its floating status. Since each of these stipulations 

constitutes an otherwise-unmotivated enrichment of metrical theory, I 

conclude that lexical accent does noc remain floating throughout the 

derivation. Instead, I assume that a lexical accent always links by 

rule to the leftmost stress-bearing unit at the beginning of a cycle and 

delinks at (or near) the end of that cycle. This is illustrated below. 

(SO) Underlying: Link: Build Foot: 

* * • 

chupnake chupnake (chup)nake 

Delink: Add Prefix: Link: 

* • 

(chup)nake hi-chupnake hichupnake 

Build Foot: Delink: 

* * 
I 

(hi)chupnake (hi) chupnake 
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At some late point in the derivation, presumably during the postlexical 

stage, the rule of delinking is 'turned off', allowing an accent to link 

to the leftmost stress-bearing unit and remain there, as shown below. 

(51) Link: Output: 

(hi)chupnake hichupnake 

Notice that foot-building, like the other rules, is cyclic in the 

above derivation. This must be the case because reduplication can take 

place at more than one point in the derivation (e.g., bwa-'bwanake and 

hi-hi-'bwanake are both attested). Since base tr~~sfer can occur at 

either of these points in accented words (e.g., bwab-bwa'nake and 

hih-hi-'bwanake) but never in unaccented words, it is necessary for the 

previous cycle's footing to be erased and a new foot constructed in each 

new cycle. 

The foregoing analysis entails that the regular rule of stress in-

sertion and linking, which derives stress in unaccented words as shown 

below, must be strictly non-cyclic (i.e., postlexical). 

(52) Input: 

(u u) u 
11\ II II 

p 0 n n a k e 

Assign • to E: 

(u 

11\ 
u) u 

II II 
p 0 n n a k e 

Output: 

ponnake 

If stress insertion were to apply cyclically, then the cyclic rule of 

delinking would apply in unaccented words, resulting in neutralization 
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of the contrast between accented and unaccented words. This is illus-

trated below. 

(53) Input: Delink: Add Prefix: 

• .. * 

(0' 0') 0' (0' 0') 0' 0' 0' 0' 0-

11\ II II 11\ II II I I I 1\ I I I I 
p 0 n n a k e p 0 n n a k e h i-p 0 n n a k e 

Link: Build Foot: Assign * to 1:: 

• ... 

0' 0' 0' 0' (0') 0' 0' 0' 

II 11\ II II II 11\ II II 
h i p 0 n n a k e hip 0 n n a k e Blocked by OCP 

Output: 

• hiponnake (Should be hip6nnake) 

If, on the other hand, the regular rule of stress insertion and linking 

is strictly postlexical, then Delinking will get turned off prior to the 

~pplication of regular stress assignment, and the accentual contrast is 

preserved. I conclude, therefore, that this is the case. 

The above analysis is arguably more complex, in terms of the num-

ber of phonological operations in a derivation, than either of the al-

ternatives which assume that lexical accent remains floating throughout 

most of the derivation. Nevertheless, the cyclic delinking/relinking 

analysis is to be preferred over the other two possible analyses in that 

it alone requires no theoretical innovation. In other words, cyclic 

rules of del inking and linking are attested in other languages such as 
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Yoruba and Margi (Pulleyblank 1986) as well as Japanese (Ishihara 1991) , 

whereas there is no cross-linguistic motivation for any kind of direct 

interaction between a floating autosegment and a foot-building process. 

As section 2.3.3.3 pointed out, the Degenerate Foot Principle does 

noe entail any claim regarding what might happen to previously-con

structed feet when autosegmental stresses are assigned to them. Rather, 

the Degenerate Foot principle claims only that a linked stress autoseg

ment affects the process of foot-building, just as certain segmental 

features may directly influence the process of syllabification. 

In summary, given that Mayo's reduplicative base must be expressed 

as a single prosodic unit, there is only one possible conclusion: It 

must be the case that the foot is the base of reduplication. This con

clusion is valid onlj' if it is assumed tnat the foot is monosyllabic in 

accented words, and the latter assumption entails the claim that lexical 

accent undergoes cyclic ana non-cyclic (i.=., postlexical) linking as 

well as cyclic delinking. The next section presents an overview of the 

analysis of Mayo reduplication in terms of these conclusions. 

5.1.2.3. A Summary of Reduplication. 

Based upon the conclusions of the preceding two sections, the 

analysis of Mayo reduplication is summarized below in chart form. 
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T A R G E T 

Monomoraic Bimoraic Unattested 

Accented Jl Jl Jl 

* I I I 
(54) Stem = nokwa n 0 k nokwa n 0 k nokwa 

Base = [nokl [n6nokwal [n6knokwal ... [n6nnokwal 

Accented Jl Jl Jl 
... I I \ 

(55) Stem = noka n 0 noka n 0 noka 
Base = Enol [n6nokal [n6nnokal ... (n6knokal 

Unaccented Jl Jl Jl 

I I I 
(56) Stem = noka n 0 k a noka n 0 k a noka 

Base = [nokal [non6kal [nokn6kal ... [nonn6kal 

The monomoraic prefix takes the same form in each example, but this is 

not observed with the bimoraic prefix. The accented stem in (54) begins 

with a bimoraic syllable, so the bimoraic prefix is completely satisfied 

by the base. In contrast, the accented stem in (55) begins with a 

monomoraic syllable, so spreading applies to fill the second mora of the 

bimoraic prefix. The stem in (56) is unaccented, so the base is long 

enough to completely satisfy the bimoraic prefix even though the first 

syllable is monomoraic. 

To summarize the point of all the reduplicati0n data, the redu-

plicative base for Mayo is the foot, but this foot is somewhat unusual 

in that it consists of only one syllable in the case of accented words. 

One further point needs to be made regarding the interaction of 

foot-building and reduplication. Since the foot is the reduplicative 

base, the rule of foot-building has to precede reduplication. However, 

it is also necessary for foot-building to follow reduplication, just as 
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it was argued that foot-building must occur in other morphological cy

cles. This can be seen by examining the pair of forms in (57). Since 

the reduplicated prefix in nok-n6ka has copied more than the first syl

lable of the stem, it must be the case that the reduplicative base is 

the foot. However, the actual foot structure of noka is not carried 

over to nokn6ka, for stress occurs on a different vowel in nokn6ka than 

in noka. Consequently, it must be the case that foot-building reapplies 

following reduplication. 

(57) noka speak nok-n6ka keep speaking 

This conclusion has interesting implications regarding the behav

ior of Mayo's 3utosegmental accent. In order to maintain an analysis 

that applies the reduplication process to accented and unaccented words 

in a consistent manner, it must be assumed that (i) the presence of a 

stress autosegment linked to any element that is being incorporated into 

a foot forces that foot to become degenerate, and (ii) lexical accent 

undergoes cyclic and non-cyclic linking as well as cyclic delinking. 

The latter claim was argued for earlier on the basis of the cyclic per

severance of first syllable stress in accented words. However, the par

allel cyclic perseverance of the distinction between the reduplication 

patterns of accented and unaccented words constitutes an additional ar

gument for the cyclic linking/delinking analysis. This is because a 

lexical accent has to be linked to the leftmost vowel prior to the ap

plication of reduplication, but the accent cannot remain there after 

reduplication applies. 
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The next section uses the facts of Mayo reduplication to argue 

against the theory of H&V. In particular, it is shown that H&V's theory 

must be enriched in order to account for the contrast between first and 

second syllable stress while simultaneously accounting for the cyclic 

application of foot-building. In contrast, the autosegmental theory of 

stress has been shown to be capable of handling these facts in a 

straightforward manner. 

5.1.3. A Problem for the Theory of Halle and Vergnaud. 

This section considers the question of how one might account for 

the Mayo data of the preceding sections utilizing the theory of H&V. It 

is argued that, although many of the basic stress facts may be accounted 

for under H&V's theory, it is nevertheless impossible for H&V's theory 

to generate the correct stress patterns when the cyclic nature of stress 

assignment, which is required by the facts of reduplication, is taken 

into account. 

Recall that each of the loan words from Spanish that were cited in 

chapter 3 ended up with second syllable stress in the Mayo form. This 

was the basis for claiming that second syllable stress is unmarked in 

Mayo, i.e., that second syllable stress may be derived without the use 

of lexical accent or lexical extrametricality. This means, in terms of 

H&V's theory as well as my theory, that first syllable stress must be 

attributed to the presence of either lexical accent or lexical extramet

ricality. But since the very nature of extrametricality prevents it 
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from being used to account for first syllable stress, it was concluded 

that lexical accent is the source of first syllable stress. 

Assuming, then, that second syllable stress is the unmarked case 

for Mayo words, how might this stress pattern be de:ived using the 

theory of H&V? At first glance there is more than one possible set of 

rules. One such set is presented in (58), and a sample derivation for 

an unaccented word is given in (59). The feature of (58) which cru-

cially distinguishes it from other possible analyses is that the feet in 

(58) are bounded, which means they are maximally binary. 

(58) Mayo Stress Assi~~ent (Using H&V's theory I : 

(a) Construct bounded right-headed feet from left to right. 
(b) Construct an unbounded left-headed word tree. 
(c) Conflate lines 1 and 2. 

(59) Input: Step Ca) : Step Cbl: 

* 
'* '* (* '*1 

'* '* '* '* ('* '*) (* '*1 (* *1 ('* '*1 
h i p o n n a k e h i p o n n a k e h i P o n n a k e 

Step Ccl: Output: 

'* line 2 
(* .) line 1 

('* '*) '* '* line 0 
h i P o n n a k e hiponnake 

line 
line 
line 

The application of (58) to an accented word is shown in (60) • 

:2 
1 
0 
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(60) Input: Step (a) : Step (bl: 

1r line 2 
1r 1r 1r (1r 1r) line 1 

• • 1r (.) (. .) (1r) (1r 1r) line 0 
ch u p n a k e ch u p n a k e ch u p n a k e 

Step (cl: Output: 

• line 2 
(. . ) line 1 
(.) • 1r line 0 

ch u p n a k e chupnake 

An alternative to (58) is given in (61) with a corresponding 

derivation. Notice that this analysis has unbounded feet, and that it 

utilizes extrametricality. Although lexical extrametricality was ruled 

out in the above discussion of loan words, this does not necessarily 

preclude the assignment of extrametricality by rule as in (61). 

(61) Alternative analysis using extrametricality and unbounded feet: 

(a) Mark the first syllable extrametrical: 
(Cannot apply when the first syllable 
has lexical accent) 

(b) Construct an unbounded left-headed foot: 

<:*>* * * 
hiponnake 

• 
<1r> (. ..) 

hi ponnake 

It is also possible to conceive of another analysis which utilizes ex-

trametricality, but this time with bounded feet, as in (62). 

(62) Alternative analysis using extrametricality and bounded feet: 

(a) Mark the first syllable extrametrical: 
(Cannot apply when the first syllable 
has lexical accent) 

<*>* * * 
hiponnake 



(b) Construct bounded, left-headed feet 
from left to right: 

(c) Construct an unbounded left-headed 
word tree: 

(oi Conflate lines 1 and 2. 

* 
<*> (* *) (*) 

hi ponna ke 

* 
(* *) 

<*> (* *) (*) 

hi ponna ke 

(* .) 

<*>(* *) * 

hi ponna ke 
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It turns out that each of the last two analyses, i.e., (61) and 

(62), has to be rejected because (61) incorrectly creates unbounded feet 

for both accented and unaccented words, and (62) incorrectly creates di-

syllabic feet for both classes of word. Contrary to both of these anal-

yses, the reduplication data from the preceding section showed not only 

that feet must be created prior to reduplication but also that accented 

words have degenerate feet, as (58) predicts. Thus, both (61) and (62) 

are eliminated from the list of analyses that might be proposed under 

the theory of H&V. This leaves (58) as the only alternative, i.e., it 

must be the case that right-headed feet are constructed from left to 

right and that the head of the leftmost foot becomes the stress of the 

word. 

Given this conclusion, the only remaining task is to provide a 

formal account of Mayo's floating lexical accent within the framework of 

H&V's theory. Section 3.1.1.2 argued that, since the prefix [hi-J is 

stressed in accented words such as hIchupoake but not in unaccented 

words such as hip6nnake, it must be the case that lexical accent is a 

feature of the stem and not of the prefix [hi-J. Notice that this con-
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clusion is independent of how a theory formalizes the properties of lex-

ical accent. The problem for H&V's theory is, how does the lexical ac-

cent manage to move from the first syllable of a stem such as cnupnake 

over to the prefix in hichupnake? There is no precedence for such move-

ment in H&V's theory, where lexical accent is assumed to be prelinked. 10 

Nevertheless, within H&V's framework, there is no alternative but to 

stipulate that lexical accent somehow moves to the leftmost syllable 

following prefixation. This is illustrated in (63). 

(63) Input: Add Prefix: Move Accent: 

* * 
* * * * * * .. * *. 

chupnake hi-chupnake hichupnake 

If this movement of lexical accent were not stipulated, then the process 

of prefixation would be expected to neutralize the contrast between ac-

cented and unaccented words. As a result, all prefixed forms, including 

accented ones, would have second syllable stress as in (64) (b). This, 

hc~~ver, is not the case. 

(64) (a) hi-chupnake (b) *hi-chupnake 

Thus, a new kind of metrical rule is required in order to account 

for the Mayo data within the framework of H&V. At first glance, it 

might appear that this innovation could be avoided by assuming that the 

lOAlthough H&V allow for cyclic stress erasure, the latter cannot 
account for the Mayo data because lexical accent does not disappear in 
between cycles. Rather, it moves. The cyclic perseverance of accent is 
attested by the fact, noted earlier, that the contrast between accented 
and unaccented stems is not neutralized by affixation. 
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reduplication process copies the stem's lexical accent along with the 

rest of the melody. If this were the case, then the original accent 

would still be on the first syllable of the stem; conflation would pre-

sumably prevent this accent from surfacing, as illustrated in (65). 

(65) Input: 

* 
* * *. 

hichupnake 

Build Feet: 

* * * 
(*) (*) (* *) (*) 

hi hichupna ke 

Add Prefix: 

* 
* * *. 

p.- hichupnake 

Word Tree: 

* 
(* * 
(*) (*) (* 

* *) 

*) (*) 

hi hichupna ke 

Copy Melody: 

* * 
.. * .. * 

hihichupnake 

Conflate: 

* 
(* 
(*) * 

.. ) 
* * 

hihichupnake 

This would account for tbe apparent movement of lexical accent following 

reduplication. However, this solution fails to explain how lexical ac-

cent shifts leftward onto a conventional prefix, i.e., one which does 

not involve reduplication, as in fhi-J + chupnake --> hichupnake. It 

would be totally ad hoc to claim that every prefix copies lexical accent 

from the stem. 

To summarize, the Mayo data require an enrichment of H&V's theory 

in terms of the properties that may be attributed to lexical accent. 

Specifically, H&V's theory must be expanded so as to allow for a cyclic 

rule which moves a lexical accent to the edge of a word following affix-

ation. Without such an enrichment, H&V's theory is incapable of ex-

plaining the Mayo stress and reduplication data. In contrast, the au-

tosegmental approach that was proposed in section 5.1.1 utilizes only 
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independently-required principles from p=osodic theory and autosegmenta1 

theory to provide a uniform account of all the data that have been pre

sented thus far. Thus, the Mayo data constitute an argument in favor of 

the autosegmenta1 theory of stress and against H&V's theory. 

5.1.4. Summary. 

The preceding discussion has pointed out three significant facts 

about the grammar of Mayo. First, there is an underlying contrast be

tween accented and unaccented words, and this contrast is preserved fol

lowing affixation. Second, the rule of foot-building crucially has to 

precede and follow reduplication. Third, the reduplicative base con

sists of more than one syllable in unaccented words but is limited to 

the first syllable in accented words. 

The autosegmenta1 theory of stress accounts for all of these facts 

with the following analysis. First, it is assumed that accented words 

contain a floating stress autosegment which links from left to right at 

the beginning of each ~/cle (as well as postlexically) and del inks at 

some later point in the cycle. Second, the presence of a stress auto

segment linked to any element that is being incorporated into a foot 

forces that foot to become degenerate (the Degenerate Foot Principle) 

Third, a stress autosegment is inserted into each (unaccented) foot and 

links from right to left. Except for the Degenerate Foot Principle, 

each of the above processes is independently attested in other languages 

besides Mayo. As was pointed out earlier, the Degenerate Foot Principle 
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-is required even if some other metrical theory, such as that of H&V, is 

applied to the Mayo da~a. 

H&V's theory, on the other hand, requires further enrichment in 

order to account for the cyclic preservation of the contrast between ac· 

cented and unaccented stems. Specifically, H&V'S theory must admit the 

possibility that lexical accent can float underlyingly. This property 

makes lexical accent look very much like an autosegment, raising the 

question of why it should be treated as formally different from an au

tosegment in this theory. 

There is more to the story, however. These two theories differ 

crucially in terms of how they view the relationship between foot struc· 

ture and stress. The theory of H&V assumes that heads (which eventually 

become the anchors for stress) are assigned at the time of foot-build

ing, whereas the autosegmental theory of stress views foot construction 

and stress assignment as totally separate processes. The Mayo data pre

sented in the next section provide further evidence in favor of the lat

ter view and against the former view. 

5.2. The Interaction of Stress and Length in Mayo. 

Thus far, this chapter has examined alternations in the patterns 

of stress and reduplication in Mayo words containing only short vowels. 

These alternations were accounted for first using the autosegmental 

theory of stress assignment, then using H&V's theory. It was argued 

that the autosegmental approach is to be preferred over that of H&V be

cause the former requires less theoretical innovation than the latter. 
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This section considers the remaining body of data, i.e., those 

words which contain long vowels and, in some cases, consonant gemina

tion. Based upon this additional set of data, it is argued that the 

distribution of stress in Mayo cannot be explained using H&V's theory, 

nor can Hayes' theory account for it. In contrast, the autosegmental 

theory of stress is able to account for the patterns that are observed. 

The arguments are organized as follows. Section 5.2.1 introduces 

two prosodic rules, Mora Insertion and Phrase-Final Extrametricality, 

and describes the application of these rules first to unaccented words, 

then to accented words. It is shown that stress can be assigned to an 

inserted mora in an unaccented word and that an inserted mora in an un

accented word always receives its segmental content from the preceding 

vowel. On the other hand, an inserted mora in an accented word usually 

(but not always) receives its segmental content from the following on

set. These facts are explained 1n terms of the autosegmental analysis 

that was presented in the preceding section. 

Next, section 5.2.2 argues that the distribution of stress in 

words which contain long vowels cannot be explained in terms of H&V's 

theory of stress, nor can Mayo feet be categorized in terms of Hayes' 

1987, 1991 inventory of primitive feet. It is concluded that the au

tosegmental theory of stress is the only theory that is able to account 

for the Mayo data without appealing to any ad hoc devices. 
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5.2.1. The Minimal Word and Phrase-Final Extrametricality. 

Length occurs in both vowels and consonants in Mayo, but in most 

cases it is derived rather than underlying. Furthermore, derived vowel 

length and derived consonant length are in near-complementary distribu-

tion with respect to stress. On the one hand, there is a correlation 

between the distribution of derived vowel length and the distribution of 

second syllable stress. On the other hand, there is a similar correla-

tion between the distribution of derived consonant length and the dis-

tribution of first syllable stress. I discuss these two sets of phenom-

ena in sections 5.2.1.1 and 5.2.1.2, respectively, and propose a 

straightforward fonual account which makes use of the autosegmental 

analysis that was proposed in the preceding section. Insofar as other 

theories are unable to account for the same set of data (as argued in 

section 5.2.2), this analysis constitutes a further argument for the au-

tosegmental theory of stress. 

5.2.1.1. Derived Vowel Length and Second Syllable Stress. 

Phonetically long vowels occur quite frequently in Mayo, but in 

many instances the length is predictable from the e~vironment. In this 

subsection I propose two prosodic rules and demonstrate how they account 

for vowel length in most of the places where it occurs.l1 

11See Hagberg 1990 for a detailed discussion of Mayo vowel length, 
where it is argued that Mayo has two types of underlying vowel length 
which contrast in terms of how they syllabify. This is discussed only 
briefly here. 
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Mayo has no instances of a monomoraic word in phonetic representa-

tion, but some words can be shown to be underlyingly monomoraic. For 

example, the word for 'no' has the form kaa when it occurs as a word by 

itself and the form ka whenever anything is attached to it: 

(66) 

(67) 

(68) 

Kaa k6'okore. 
no be sick 

ka-t!m k6'okore. 
no-they be sick 

ka-k waante. 
no-location feel pain 

He is not sick. 

They are not sick. 

He doesn't feel any pain. 

(As in many other ato-Aztecan languages, the default subjGct in Mayo is 

third person singular). The lengthening in i66) is purely phonological, 

as evidenced by the absence of length in (67) and (68). This alterna-

tion in vowel length occurs in the word for 'me' in the same environ-

ments: It surfaces as nee when it occurs as a word by itself and as r-e 

when it is followed by an enclitic: 

(69) 

(70) 

nee b!tcha. 
me sees 

~-ch!m b!tcha. 
me-they see 

He sees me. 

They see me. 

There are two possible approaches to analyzing these length alter-

nations: either an underlyingly short vowel gets lengthened, or else an 

underlyingly long vowel gets shortened. In what follows I consider 

first the former approach, then the latter, showing that it has to be 

the case that the vowel length in (66) through (70) is derived, not 

underlying. 
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If the vowel length in (66) through (70) is derived, then some 

kind of rule is needed which, in pre-theoretic terms, lengthens a vowel 

when it is the only vowel in the word. This is expressed in (71). 

(71) Vowel Lengthening: V --> V: / [(C) ___ ]word 

Although Vowel Lengthening accounts for the data presented thus far, it 

fails to capture the following generalization about the phonetic forms 

of monosyllabic words in Mayo. The minimal word in Mayo contains either 

a long vowel or a vowel-coda sequence. That is, words of the form [CV:] 

are attested, as are words of the form [CVC], but [CV] is unattested in 

surface forms. Hyman 1985 and Hayes 1989, citing data from a number of 

languages, use the existence of distributional patterns such as this one 

as an argume~t for moraic theory. Thus, on the moraic tier, a long 

vowel is represented in exactly the same way as a sequence of vowel plus 

coda: in both instances there are exactly two moras. 

In order to capture this generalization, Vowel Lengthening may be 

replaced by Mora Insertion (72), whose function is to ensure the satis-

faction of a bimoraic minimal word template. 

(72) Mora Insertion (MIl: w 
I 
~ 

-> 

w 
/ \ 

The advantage of Mora Insertion over Vowel Lengthening is that the for-

mer can treat vowel length and coda consonants in a uniform manner 

(assuming that codas are moraic), whereas the latter makes no predic-

tions about consonants. Thus, while both rules are observationally ade-
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quate for the data presented thus far, only Mora Insertion makes the 

prediction that the prosodic structure of a vowel-coda sequence is iden-

tical to that of a long vowel. In fact, this prediction has already 

been instantiated, for if codas were not moraic in ~yo, then the at-

tested form in (68) would be *kaak instead of kaa. 12 I return to this 

point shortly. 

The length alternations in (66) through (70) involve only two 

words, both of which are function words. However, Mora Insertion is 

independently needed to account for the fact that monomoraic words are 

unattested in phonetic representation in Mayo. Every word, even if 

monosyllabic, has at least two moras in phonetic representation. Two 

more examples of function words are given in (73). In each of these 

forms, the vowel length disappe~rs when a clit~c is added, just as it 

does in the earlier examples involving length alternations. 

(73) (a) kee *ke noc: yec: (b) hee *he YP.S 

Mayo also has a number of verb roots that are underlyingly 

monomoraic. Mora Insertion applies to these words as expected in (74) 

through (77) In the (a) form of each of these examples, the underly-

ingly monomoraic root gains a second mora from the present tense (PRES) 

12Further evidence for the claim that codas are moraic is pre
sented in section 5.2.1.2, where it is shown that Mora Insertion ac
counts not only for derived vowel length but also for derived consonant 
length. 
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suffix. In each of the (b) forms, however, Mora Insertion applies be-

cause the root has no affixes. 13 

(74) (a) w~-ye go (SG) (b) wee bechi'ibo in order to go 
go-PRES go for 

(75) (a) y~-wa make (b) yaa bechi'ibo in order to make 
make-PRES make for 

(76) (a) ~-ya dlink (b) ee bechi'ibo in order to th';~ 
think-PRES think for 

(77 ) (a) hQ-ye sit (PL) (b) h06 bechi'ibo in order to sit 
sit-PRES sit for 

I have been assuming that all of the words examined thus far con-

tain only underlyingly short vowels; the alternative is to assume that 

the vowels which exhibit quantity alternations are underlyingly long. 

If the latter were the case, then some kind of vowel shortening rule 

would be needed in order to account for the forms in (67), (68) and (70) 

as well as the (al forms in (74) through (77). However, there are a few 

Mayo words (about 5t of the stems found in Collard and Collard 1962) 

which contain a long vowel that never alternates with a short vowel, as 

illustrated in the (a) forms of (78) through (8l). Each of these under-

l3The postposition bechi'ibo cannot be an affix for two reasons. 
First, it has its own stress, and Mayo words do not exhibit multiple 
stresses. Second, this postposition serves as the head of an entire ad
verbial phrase which may contain an arbitrarily long sequence of words. 
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ived forms contrasts with the unrelated (b) form, which contains only 

short vowels. 14 

Onderived length: No length: 

(78) (a) y60ko jaguar (b) y6ka pain~ 

(79) (a) teeka s~ (b) teku squirrel 
(80) (a) naate begin (b) natemae ask 
(81) (a) boor6k ~~d (b) por6wim ~ype of lizard 

If it were the case that a long vowel shortens non-word-finally, 

as might be concluded from the data presented earlier, then there would 

be no explanation for the vowel length in the (a) forms of (78) through 

(81). If, however, each of the vowels in (66) through (70) and (73; 

through (77) is underlyingly short, then Mora Insertion accounts for all 

the length alternations, and the vowel length in the (a) forms of (78) 

through (81) is underlying. Thus, the correct approach to analyzing the 

length alternations presented thus far is to assume that underlyingly 

short vowels undergo lengthening as the result of a rule such as Mora 

Insertion. To assume the opposite, i.e., that underlyingly long vowels 

14I know of no instance of a monosyllabic word with underlying 
vowel length. However, when the effects of extrametricality are consid
ered, this argument can be made from disyllabic fo~s; this is discussed 
below. I attribute the absence of underlying vowel length in monosyl
labic words to a combination of the following facts about Mayo: First, 
as was already mentioned, underlying vowel length is relatively rare. 
Second, monosyllabic words are likewise rare. Finally, as was already 
demonstrated, the only way to distinguish underlying length from derived 
length in a monosyllabic word is to add an affix (or a clitic, if the 
word that is being tested is a function word, but there are few monosyl
labic function words) and see whether the length perseveres or not. Un
fortunately, the grammar seems to have conspired so as to make it impos
sible to utilize this test for most words, for all but two of Mayo's af
fixes enter the derivation in the second lexical stratum, af~er Mora In
sertion has already applied in the first stratum. These facts are dis
cussed below and in greater detail in Hagberg 1989a. 
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shorten in non-final position, would fail to account for the length con-

trasts in (78) through (81). 

To summarize thus far, Mayo has words with the surface form rev:l 

as well as words with the form (evel, but (evl is not an attested sur-

face form. Furthermore, a number of words exhibit vowel length only 

when these words would otherwise be monomoraic, whereas certain other 

words exhibit vowel length in all environments. In order to account for 

all of these facts in a uniform manner, I conclude, first, that vowel 

length is derived in those words which do not exhibit length in all en-

vironments and, second, that Mora Insertion rather than Vowel Lengthen-

ing is the correct way to formalize the length alternations. 

Next, I examine the trigge~ing of Mora Insertion ~y a phrase-level 

rule of extrametricality. Examples of vowel lengthening in unaccented 

disyllables are presented in (82) through (86). The first vowel in each 

of these words lengthens when the word occurs in phrase-final position 

but not elsewhere. I define a (phonological) phrase as any utterance 

that is bounded at both ends by pause. 15 Notice, also, that the (b) 

forms have final stress while the (a) forms do not. 

Phrase-finally: Elsewhere: Gloss: 

(82) (a) si1-ka (b) si-ka depart (SG) -PAST 
(83) (a) chaa-ye (b) cha-ye shout-PRES 
(84) (a) taabu (b) tabu rabbit 
(85) (a) ki1chul (b) kichul cricket 
(86) (a) tuurus (b) turUs spider 

l5In many cases this corresponds to a s~~tactic sentence, but it 
is sometimes less than a sentence. In all the preceding examples as 
well as the examples that follow, words are presented in their non
phrase-final forms except where otherwise noted. 
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Neither the lengthening nor the stress shift is observed when a word has 

more than two syllables, regardless of its position within the phrase. 

This is shown in (87) through (91). 

(87) si-s!ka was departing 
(88) chaye-ka shouting 
(89) tabu-ta rabbit· ACCUSATIVE 
(90) kichul-ta cricket-ACCUSATIVE 
(91) turUh-ta spider-ACCUSATIVE 

Since Mora Insertion has already proven useful in accounting for 

vowel length alternations, I follow the same approach in analyzing the 

alternations in (82) through (86). However, in order to account for the 

fact that the environment for lengthening in these examples is not actu-

ally word-final, another rule is needed to create a word-final environ-

ment. This rule, which I call Phrase-Final Extrametricality (hence-

forth, PFE), is stated in (92), where u represents a syllable, the an-

gled brackets <> demarcate an extrametrical element and lp represents a 

phrase boundary. 

(92) Phrase-Final Extrametricality (PFEl: u --> <u> / ___ lp 

Rule (92) renders a phrase-final syllable extrametrical and conse-

quently unable to bear stress. Thus, each of the words in (82) through 

(86) has stress on the second syllable except when that syllable occurs 

phrase-finally, in which case stress shifts to the preceding syllable. 

However, as was already pointed out for the phrase-final forms, PFE 

triggers the application of Mora Insertion in addition to stress shift. 

This means that PFE has the effect of excluding the final syllable of 
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the phrase from the domain of the final word. This is consistent with 

Inkelas' 1989 claim that extrametricality is a special case of the more 

general phenomenon of invisibility. 

The above discussion assumes that each of the (b) forms in (82) 

through (8E), rather than the (a) forms, more closely represents the re

spective underlying form. But what if the opposite were the case? If 

each of the words in (82) through (86) were assumed to have (a) as its 

underlying form, then two problems would arise. First, the shortening 

of the vowel in each of the (b) forms could not be accounted for without 

stipulating a new rule or constraint. But the existence of underlyingly 

long vowels that neve~ shorten, as exemplified in the (a) forms of (78) 

through (81) ,.would make it difficult to formulate such a rule or con

straint. For example, it would be incorrect to postulate a rule that 

shortens a long vowel preceding stress, because the long vowel in boor6k 

precedes stress (except when the word occurs phrase-finally), and yet it 

always surfaces as long, not short. 

The second problem that emerges from assuming that the phrase-fi

nal forms in (82) through (86) are closer to the underlying representa

tions th~' the (b) forms is that it entails the claim that the stress 

pattern of the (a) forms is derived via Mayo's regular rules of stress 

assignment. This, in turn, iffiPlies that, in order to derive the (b) 

forms, stress later shifts one syllable to the right just in case the 

word is not in phrase-final position. However, such rightward shifting 

of stress from the (a) forms to the (b) forms could not be ac~ounted for 

in any principled manner. One might attempt to account for it by 
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proposing, as an alternative analysis of stress assignment, that stress 

always occurs on the second mora of an unaccented word instead of on the 

second syllable, as was claimed earlier. However, this is not true of 

either of the forms of the unaccented word in (93) The form of (93al 

is identical to that of (93b) , with one exception: stress occurs on the 

first syllable (and the first mora) in (a) and on the second syllable 

(and third mora) in (b). 

Phrase-finally: 

(93 ) (a) bwik-su 

Elsewhere: 

(b) bwik-su 

Gloss: 

sing-COMPLETE 

This argument cannot be countered by claiming that the coda in (93) is 

somehow non-moraic, for there is no vowel length in the uninflected form 

bwik, which can occur as a word by itself in phrase-medial position, and 

yet the vowel lengthening effect is observed when the morphology is such 

that no coda is created, as in (94). 

(94) 

Phrase-finally: 

(a) bwiik-a 

Elsewhere: 

(b) bwik-a 

Gloss: 

sing-PRES 

Nor would it be correct to propose, as yet another analysis of 

stress assignment, that stress falls on the vowel whose syllable con

tains the word's second mora. This would indeed account for the phrase

final forms in (93a) and (94a) , but stress in (93b) falls on the next 

syllable following the word's second mora. The same pattern may be ob

served by comparing (95) with (96): 



(95) 

(96) 

Phrase-finally: 

(a) n06k-a 
(a) nok-la 

Elsewhere: 

(b) nok-a 
(b) nok-lei 

Gloss: 

speak-PRES 
speak-PERFECTIVE 
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Thus, two highly stipulatory rules would be required if the vowel 

length in each of the (a) forms in (82) through (86) were assumed to be 

underlying. First, a rule which shortens a long vowel in a certain en-

vironment would be needed in order to derive each of the (b) forms in 

(82) through (86), but this rule cannot apply to forms such as y60ko and 

boor6k. Second, stress would have to somehow shift rightward in that 

same environment, but there appears to be no independent motivation for 

such mO"c::ment. In contrast, these two rules are not required if it is 

simply assumed that the vowel length is derived in each case by Mora In-

sertion after the final syllable has been rendered extrametrical. Thus, 

stress normally falls on the second syllable in these words, and the 

rule of PFE (92) forces phrase-final stress to shift leftward. This se-

quence of events is sketched in rough form in (97). 

(97) Input: Phrase-Final EM: Mora Insertion: Stress: 

s i k a s i<:k a> s i i<:k a> s i £<:k a> 

To sum up what has been said thus far, Mayo has both derived and 

underlying vowel length. The source of derived vowel length is Mora In-

sertion, which is really just the means by which Mayo's minimal word 

template is satisfied in those cases where a word has only one underly-

ing mora, or where one of the moras in an underlyingly bimoraic word has 

been rendered extrametrical by the rule of Phrase-Final Extrametrical-

ity. Thus, it has been demonstrated that the form si£ka must be derived 
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from sika rather than vice versa, and the length alternation has been 

formally accounted for. However, I have not yet mentioned the mechanism 

by which the stress of sitka is derived; this is discussed next. 

Assuming, as was argued earlier, that Mayo feet are disyllabic, 

there are two possible apprcaches to deriving the stress pattern of 

words such as siika. One approach, which is argued to be the correct 

one, is to assume that there is no foot structure in siika, and that a 

stress autosegment is assigned from right to left directly to the 

word. 16 The details of this analysis are discussed below, but first I 

discuss the other logically poss~ble approach, showing why it cannot be 

correct. 

The other possible means of deriving the stress pattern of words 

such as siika is to assume that there is foot structure in these words. 

If this assumption is correct, however, then a question arises as to how 

this particular foot structure is to be formalized. In particular, is 

the foot binary, meaning that it is built either ~rom two syllables or 

two moras, or is it a degenerate monosyllabic foot? These are the only 

structures that are logically possible under the model proposed here. 

Furthermore, since the form siika occurs only phrase-finally, the final 

syllable [-ka] must be extrametrical and therefore cannot belong ta the 

16Left to right is not an option for this rule for the following 
reason. If the direction of linking of the stress autosegment in siika 
and sika were from left to right, then this stem would have to be lexi
cally marked so as to keep stress from linking to the first stress-bear
ing unit. But it was already argued in section 3.1.1.2 that words with 
first syllable stress have to be lexically marked for stress, so now we 
would have lexical markings for both stress classes rather than for only 
one stress class. 
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foot. Consequently, the question of foot structure in this case trans

lates into a question of syllable structure: Specifically, is the long 

vowel in si£ka disyllabic, or monosyllabic? If it is disyllabic, then 

stress occurs on the second syllable of si£ka just like it does in any 

other unaccented word. However, the following argument provides evi

dence that the long vowel in such words is in fact monosyllabic. 

Recall from section 5.1.1 that, in words that lack vowel length, 

stress always occurs on either the first or second syllable; there are 

no instances of third syllable stress in such words. Because of this 

exc~ptionless pattern in words whose syllabification status is unambigu

ous, I conclude that the domain of stress in Mayo is always limited to 

the first two syllables of the word. This provides a useful means of 

determining how long vowels are syllabified in certain situations, par

ticularly when it is the first vowel that is long. 

For example, consider the data in (98). Each of these words is 

presented in its non-phrase-final form so as to avoid the complicating 

factors that are triggered by Phrase-Final Extrametricality. The (a) 

and (b) forms show that the underlying representation for 'sit (PL) , is 

ho, with no vowel length. In the (c) form, Mora Insertion has applied 

to lengthen the vowel, and stress occurs on the second mora. Although 

the syllabification of the (c) form is indeterminate when considered by 

itself, the (d) form makes it clear that the two moras of the long vowel 

are tautosyll~ic because stress in (d) falls on the next syllable fol

lowing the long vowel. 



(98) (a) ho-ye 
(b) ho-hc-te 
(c) hoc 
(d) hoo-te 

sit (PL) -PRES 
HAS-sit (PL) -CAUSE 
sit (PL) 
sit (PL) -CAUSE 
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If the two moras of the long vowel in hoote were in fact in separcte 

syllables, then hoote wou~d constitute an exception to the claim that 

the domain of Mayo stress is limited to the first two syllables. 

A brief explanation of the above data is needed here, for the 

vowel length in (98c) is derived via Mora Insertion as discussed in the 

preceding section, but why is there vowel length in (98d) as well? In 

order to answer this, I assume that the rule of Mora Insertion applies 

only to phonological words; this makes sense given that Mora Insertion 

is simply a mechanism for enforcing Mayo's requirement that eVery word 

(but not a stem which has not yet become a word) must contain at least 

two moras at all levels of representation. If the CAUSATIVE (CAUSE) 

morpheme is classified as a postclitic instead of a suffix, then the 

minimal word constraint comes into play and triggers Mora Insertion be-

fore the CAUSATIVE morpheme (or any other eli tic) enters the deriva-

tion. 17 In contrast, the HASITUAL (HAS) and PRESENT TENSE (PRES) af-

fixes enter the derivation during the lexical stratum, before Mora In-

sertion has had a chance to apply; this explains the lack of vowel 

length in (a) and (b). 

17Based on the widely-held assumption that function words do not 
enter the derivation until the postlexical phase, I assume that a clitic 
attaches to a function word just as soon as the latter enters the 
derivation; the resulting form then acquires the status of a phonologi
cal word. This would explain why Mora Insertion fails to apply to func
tion word-clitic sequences such as ka-tim and ne-chim even though it ap
plies to their monomorphemic counterparts kaa 'NEGATIVE' and nee 'me'. 
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It must also be the case that the inserted mora in ho6 receives 

its melody before entering the postlexical stratum. Otherwise, we would 

expect (98d) to have the form *hotte (i.e., Leftward Spread would apply 

just as it does in certain reduplicated forms) instead of the observed 

hoote. 

Thus, an underlyingly monornoraic root with no Stratum 1 (i.e . , 

lexical stratum) affixes will undergo Mora Insertion and surface with 

vowel length even if it has a postlexical enclitic, as illustrated in 

column (a) of (99). In contrast, the same root surfaces without vowel 

length when it has a Stratum 1 affix, as shown in column (b) . 

(99) Stratum 1 (Lexical) 

Underlying: 

Construct Foot: 

HABITUAL: 

Construct Foot: 

Mora Insertion: 

(a) (b) 

Jl Jl 
I I 

ho ho 

(Insufficient syllables in both cases) 

N/A 

N/A 

f-L f-L 
I/ 

ho 

Jl Jl 
I I 

ho-ho 

(a a) 

I I 
Jl Jl 
I I 

hoho 

N/A 
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Stratum 2 (Postlexical): 

CAUSATIVE: a a a a a 
1\ I I 
Jl J.L Jl Jl Jl Jl 

III 1\ II II II 
h 0 -t e h 0 h o-t e 

Construct Foot: (a a) (a a) a 
1\ I I I 

J.L J.L J.L Jl Jl IJ. 
1\1 II II 1\ II 

h 0 t e h 0 h 0 t: e 

Assign *: * * 
\ \ 

(a a) (a a) a 
\\ I I I 

IJ. J.L IJ. IJ. IJ. IJ. 
1\1 II II II II 

h 0 t e h 0 h 0 t e 

Output: hoote hoh6ce 

Several points should be noted regarding the above set of derivations. 

First, the foot that is constructed at the end of Stratum 1 is destroyed 

at the beginning of Stratum 2, and * is not assigned until the very end 

of Stratum 2. Second, Mora Insertion has to apply after the HABITUAL 

morphology but before the CAUSATIVE morphology; otherwise, there would 

be no way to explain the length alternacion between hoote versus hoh6te. 

Finally, recall from the preceding section that foot-building has to 

precede as well as follow HABITUAL prefixation because this morpheme 

utilizes the foot as the base of reduplication. However, the stem ho 

contains only one syllable, so I assume that no foot is formed prior to 
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HABITUAL prefixation. Instead, I assume that the entire stem is util-

ized as the base of reduplication. 18 

Thus, the vowel length in hooee is derived via the rule of Mora 

Insertion, but in this case the environment is not phrase-final so the 

final syllable is capable of bearing stress. And since stress does in 

fact occur on the final syllable, it must be the case that the two moras 

of the long vowel are tautosyllabic. If they were not, then *ho6te 

would be observed instead of hoote, for third syllable stress has al-

ready been shown to be disallowed in Mayo.19 

It has thus been demonstrated that the two moras of the long vowel 

in hoote are in the same syllable, but this has significant implications 

for the prosodic structure of the derivationally related form ho6 as 

well as for the ~roscJic structure of other words with derived vowel 

length. 20 Specifically, it must be the case that hoo has only one syl-

lable. In order to see this, consider the following argument. 

laThe alternatives would be to either epenthesize the needed 
material or delay HABITUAL prefixation until later in the morphology. 
Spring 1990 argues that the grammar ofAxininca Campa utilizes both of 
these alternatives in that the templatic morphology is delayed until 
sufficient material has become available through affixation. If, at the 
end of the derivation, there is still not enough material to permit the 
required templatic morphology to apply, epenthesis is used as a last re
sort. The grammar of Mayo apparently does not allow either of these al
ternatives. 

19In fact, ho6te is observed phrase-finally; this is discussed be-
low. 

20The clitic -te is quite productive and applies during the 
postlexical stratum, as discussed above, so it is safe to assume that 
hoote is derived from h06 as opposed to being a separate lexical entry; 
this point is crucial to the argument. 
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Since the first vowel in boote receives its second mora before the 

cliticization of CAUSATIVE [-tel, one ~ould assume that the syllabifica

tion of bo6 takes place prior to the cliticization process and that the 

syllabification of the long vowel does not change following this pro-

cess. 

Suppose, for the sake of argument, however, that the long vowel in 

b06 were in fact disyllabic prior to CAUSATIVE cliticization, and that 

the disyllabic long vowel in ho6 somehow collapsed into a single sylla

ble (while retaining its length) following cliticization. While this 

set of assumptions would make it possible to have a regular disyllabic 

foot in bo6 as well as in booce (because both would end up with second 

syllable stress), I know of no independent evidence for such a resyllab

ification process. Furthermore, consider the following. When boote oc

curs phrase-finally, the rule of Phrase-Final Extrametricality renders 

the final syllable incapable of bearing stress, as discussed above. The 

resulting form is bo6ce, not *b6oce. If the stress pattern of boo is to 

be attributed to the claim that its long vowel is disyllabic, then the 

long vowel in phrase-final hoote must also be considered to be disyl

labic since it has the same stress pattern as hoo. But this would imply 

that the long vowel in the non-phrase-final form booce is disyllabic as 

well, for there is no reason to suppose that the application of Phrase

Final Extrametricality would trigge~· resyllabification. But I have al

ready demonstrated that the long vowel in boote has to be monosyllabic, 

so this means that the starting assumption (that the long vowel in boo 

is disyllabic) is wrong. 
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The conclusion, then, is that the long vowel in h06 is in fact 

monosyllabic. But this conclusion directly implies that one of the fol-

lowing must be true: Either h06 has a binary foot built from moras, or 

it has a monosyllabic (i.e., degenerate) foot, or else it has no foot 

structure at all. 

The first of these possibilities is ruled out by the observation, 

pointed out in section 5.1.1, that Mayo stress assignment is generally 

insensitive to syllable weight. The second possibility (i.e., that h06 

has a degenerate foot) is ruled out because, since h06 is monosyllabic, 

it would imply that stress 'percolates' down to the second mora of the 

stressed syllable at some point in the derivation. Although such an 

analysis is certainly imaginable, the distribution of underlying vowel 

length in Mayo provides independent evidence against the claim that 

stress can 'percolate' down to the second mora of a syllable. 

The argument is as follows. Underlying vowel length in Mayo can 

occur on either the first or ~econd vowel of ~ word, cut whenever under-

lying length occurs on the second vowel, only two stress patterns are 

attested: Stress can occur either on the first (short) vowel, as in 

(100), or else it can occur on the first mora of the second vowel, as in 

(101). Under the analysis that \laS proposed in section 5.1, it must be 

the case that the words in (100) are accented and those in (101) are 

unaccented. 

(100) Accented: tewaa-tu name-CAUS pU'aate carry on shoulder 

(101\ Unaccented: tuk~a-po at night il!ikani narrow 
pur~ato plate kul!ichi bee 
tiseera~ scissors ujy60ri picturesque 
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Although a number of words have length on the second vowel, forms like 

those in (102), where stress occurs on the second mora of a non-initial 

long vowel, are unattested. 

(102) *tukaapo *ili!kani 

Since it has already been shown that h06 is monosyllabic, and assuming 

that such a syllable could occur anywhere within a word, then there 

ought to be instances of a disyllabic word whose second syllable has a 

long vowel with the stress pattern shown in (102). However, no such 

forms are attested. Another way of stating this is that, if it were the 

case that stress could 'percolate' down to the second mora of a stressed 

syllable, then forms like *cukaapo would be observed any time the second 

vowel of an unaccented word were monosyllabic and long. Hence, the ab

sence of forms like *cukaapo may be explained only by assuming that 

st~ess is always realized on the first mora of a stressed syllable. 

Thus, based on the distribution of stress in words with underlying 

vowel length, I conclude that stress is always realized on the first 

mora of a stressed syllable. But this means that the foot structure of 

h06, if it has any foot structure at all, cannot possibly consist of a 

single bimoraic syllable, for then there would be no way to explain why 

stress occurs on the second mora instead of on the first one. And since 

it has also been argued that h06 cannot be disyllabic, either, there is 

only one possibility remaining: it has to be the case that h06 is de

void of foot structure. Furthermore, this conclusion applies to all 
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phrase-final disyllabic words with derived vowel length (such as si£ka) 

since the final syllable of the latter is extrametrical. 

In summary, it has been argued, both from a theoretical as well as 

an empirical standp~int, that the long vowel in words such as ho6, 

hooce, ho6te and si£ka has to be monosyllabic. If it were in fact di

syllabic, this would entail the claim that hooce has otherwise-unat

tested third syllable stress. But since each of these long vowels is 

monosyllabic, and since the theory prohibits the occurrence of degener

ate feet in unaccented words, foot-building should fail to occur in 

short words like h06 and in phrase-final unaccented disyllabic forms 

such as h06te and si£ka (because the second syllable in each of the lat

ter two words is extrametrical), and foot-building should occur in non

phrase-final hooce. 

Empirical support for the claim that short Unaccented words such 

as ho6, h06<te> and si£<ka> lack foot structure was deduced from the 

following line of reasoning. The existence of non-phrase-final forms 

such as hoote and boor6k plus the strictly two-syllable stress window in 

simpler forms forces one to conclude that (i) feet are syllabic rather 

than moraic and (ii) the long vowels in hoote and boor6k are monosyl

labic. In light of these conclusions, the absence of forms such as 

*tukaapo, in which stress occurs on the second mora of a non-initial 

long vowel, forces one to conclude that stress always surfaces on the 

first mora of a stressed syllable. Given this set of conclusions, it 

must be the case that short unaccented words such as ho6 and phrase

final disyllabic unaccented forms such as ho6<ce>, bo6<rok> and si£<ka> 
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do not have any foot structure at all. Rather, some non-metrical ~~~~s 

must be used to account for the stress pattern in such words. 

In fact, the autosegmental theory of stress provides a non-metri

cal means of assigning stress. Assuming that Mayo requires every word 

to surface with stress, this requirement may be satisfied in a footless 

word by linking a stress autosegment directly to a peripheral syllable. 

I claim that this is exactly what takes place. As was just argued, 

foot-building cannot occur in a monosyllabic word because of the foot 

typology (based on Hayes' 1991 theory) which I assume. If such a word 

does not have a lexical stress, then there is no other way for it to 

satisfy the above requirement except by linking a stress autosegment di

rectly to the word. This accounts for the presence of stress in unac

cented monosyllabic words and in phrase-final unaccented disyllabic 

words. 

But there is more to the story. Notice that the Mayo data indi

cate that the linking of * in a footless unaccented word is in the same 

direction as the rule which links * within the foot, i.e., from right to 

left, for the stress pattern in these words is always like that of hoo, 

and never *h60. Consequently, the derivation of phrase-final siika is 

claimed to proceed as follows. When the second syllable of sika is ren

dered extrametrical by the application of PFE, the existing foot struc

ture is destroyed because it must be binary; this is illustrated in 

(103). No new foot can be built from syllables at this point because 

only one metrical syllable remains in the word. Mora Insertion applies 

in order to satisfy the requirement that every word have at least two 
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moras, and the inserted mora is immediately incorporated into the sylla-

ble, as was argued above. Then, in order to satisfy th~ requirement 

that every word surface with stress, I assume that * is inserted and 

links directly to the rightmost stress-bearing unit, which is the in-

serted mora in this case. 

(103) Input: 

(CT 

II 

I I 

CT) 

II 

I : 
s i k a 

Phrase-Final EM: 

CT <CT> 

II II 

I I I I 
s i k a 

Mora Insertion: 

CT <rJ> 

11\ II 

I I ~ I I 
s i k a 

Insert/Link 

." 

rJ <rJ> 

11\ II 

I 
~ JJ. I JJ. 
I I 

s i k a 

Why should it be the case that the stress autosegment in (103) 

." : 

links to a mora rather than to a syllable? I attribute this to the ab-

sence of foot structure. When the foot is the domain of * Insertion, 

the ." must link first to a syllable because syllables are the terminal 

elements of feet in Mayo. I assume, however, that the mora is actually 

the stress-bearing unit, and that a foot-bound stress percolates down to 

the first mora of the stressed syllable. Evidence for this assumption 

comes from Hagberg 1988b, which is an acoustic study of Mayo stress. 

The relevant facts are summarized as follows. 

The only acoustic feature that consistently distinguishes Mayo 

stress from non-stress is a relative peak in the fundamental frequency 

(henceforth, pitch). In utterances which lack vowel length (i.e., where 

the syllabification is unambiguous), the transition between a stressless 

syllable and a following stressed syllable is characterized by an abrupt 
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rise in pitch, whereas a string of stressless syllables exhibits a grad

ual drop in pitch across the entire string. Moreover, a falling pitch 

continues falling· (or remains level) across a word boundary if the first 

syllable of the next word is stressless. This is illustrated in (:04), 

which is a schematic representation of one of the utterances analyzed in 

Hagberg 1988b. The relative pitch of each vocalic mora is represented 

by a bar at the appropriate height above the vowel. 

(104) 

m i s i - t u k k 0 sin a - u b i ch a s i i - k a i 

cat-DISCLAIMER kitchen-LOCATIVE toward leave (SG) -IMPERF 

"The cat reportedly was heading for the kitchen." 

In utterances which contain one or more stressed syllables with 

vowel length, the same general pattern is observed, but in long vowels 

the pitch of one mora is always significantly different from that of the 

other. For example, there is an abrupt transition between the two moras 

of the long vowel in siikai, as may be seen in the final word of (104). 

In contrast, the transition in pitch between the two moras of the long 

vowel in y6oko is a gradual fall which continues falling at about the 

same rate into the following syllable, as shown below. The pitch pat

tern of this word is the same regardless of whether it is uttered in 

isolation or phrase-medially. 

(105) 
y 6 0 k 0 jaguar 
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Pierrehumbert and Beckman 1988 note a similar pattern in Tokyo 

Japanese and argue that (i) each abrupt rise in pitch signals the pres

ence of a high tone and (ii) whenever the change in pitch across a se

quence of several moras is gradual rather than abrupt, this indicates 

that these moras are not linked to a tone. This is an oversimplifica

tion, but it is adequate for the arguments to be made here. For a more 

technical discussion of the issues involved in interpreting acoustic 

data, see Poser 1984 and Pierrehumbert and Beckman 1988. 

Applying the findings of Pierrehumbert and Beckman 1988 to the 

Mayo data, it may be concluded that si£kai surfaces with stress (which 

corresponds to a high tone in Japanese) on the second mora whereas y6oko 

surfaces with stress on the first mora. Notice that these facts are not 

consistent with the claim that stress is linked to a particular syllable 

node, for in that case the pitch would not be expected to vary signifi

cantly between the two moras of a long vowel. 

To summarize the above argument, the acoustic pattern of the pitch 

of Mayo utterances indicates that Mayo's autosegmental stress ends up 

linking to a mora rather than to a syllable. If it were linked to a 

syllable, then the pitch would not be expected to vary significantly be

tween the two moras of a long vowel. This is not the case, however. It 

turns out that the pitch of one mora is always significantly different 

from that of the other. These facts are consistent with the claim that 

stress is linked to moras but not to syllables in surface representa 

tion. 
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Given that the mora is actually the stress-bearing unit at surface 

representation in Mayo, it must nevertheless be the case that a foot-

bound stress initially links to the syllable (presumably because the 

terminal elements of feet are syllables) and subsequently percolates 

down to the nucleus of that syllable. Otherwise, as was pointed out 

=3rlier, there would be no way to explain the absence of words such as 

*tukaapo, in which stress occurs on the second mora of a non-initial 

syllable. 

If, however, there is no foot (as is the case for sii<ka>; see 

figure 103), then * is inserted into the word in order to satisfy th~ 

requirement that every word surface with stress. This stress then links 

to the rightmost stress-bearing unit, which is the mora. Syllable 

structure does not mattar in this case for the following reason. The 

rule of Mora Insertion, whose sole function is to satisfy Mayo's minimal 

word template in subminimal words, makes reference only to moras and not 

to syllables. Accordingly, I conclude that Mayo's minimal word template 

consists only of two moras. Since syllable structure appears to be ir-

relevant at this level of the de~ivation, and since it is precisely at 

this level that stress is inserted if the word has no foot structure, it 

follows that stress should link to a peripheral mora without regard to 

syllable structure in this situation. 21 In this sense, the stress auto-

21If this is true, as it appears to be, then the Mayo data consti
tute a counter-argument to Ito's 1986, 1989 principle of Prosodic 
Licensing. (See also Spring 1990 and Crowhurst 1991b). This principle 
asserts (among other things) that the presence of a prosodic word always 
implies the presence of corresponding foot structure in a language whose 
grammar makes reference to feet. 
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segment is behaving in a mar~er which directly parallels the behavior of 

autosegmental tones in languages that lack foot structure altogether. 22 

Notice that the above account constitutes an argument against 

Hayes' 1991 claim that there is no grammar which utilizes a right-headed 

(i.e., right-stressed) quantity-insensitive foot. Hayes acknowledges 

that such feet surface in some languages, but he argues that all such 

languages lack a syllable weight distinction at the point in the deriva-

tion where stress assignment applies. Consequently, according to Hayes, 

these superficially symmetric feet are actually asymmetric feet. That 

is, the grammar calls for asymmetric feet but, since no weight distinc-

tion exists, the asymmetric feet that get built are indistinguishable 

from right-stressed disyllabic feet. 

However, Mayo constitutes a clear counter-example to Hayes' claim. 

As the preceding discussion demonstrated, Mayo has an underlying weight 

distinction as well as a rule of mora insertion which applies prior to 

at least some of the cyclic applications of foot-building. Neverthe-

less, foot-building is insensitive to syllable weight, as evidenced by 

forms with an initial stressless underlyingly long vowel such as boor6k. 

Thus, the Mayo data instantiate a grammar which creates right-stressed 

disyllabic feet even though a weight distinction exists at the point at 

which feet are built. 

ThI1S, the stress pattern of siika (figure 103) is accounted for. 

However, one more step is needed in the derivation in order to explain 

22For arguments for the claim that tone is universally mapped to 
moras and not to syllables, see Peng 1992. 
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how the inserted mora receives its segmental melody. It was argued in 

the preceding section that the unassociated mora which sometimes occur= 

as a by-product of reduplication receives its melody via Leftward 

Spread, i.e., from the segment to its right. 23 However, siika evidently 

receives its melody from the segment to the left of the inserted mora; 

how is this difference to be explained? 

I assume that an inserted mora does not receive its melody until 

sometime after the stress auto segment has been assigned to it, as im-

plied in the output of (103). (Recall, however, that a mora which is 

inserted during the lexical phase receives its melody prior to entering 

the postlexical phase; otherwise we would expect *hot-te instead of the 

observed hoo-te in non-phrase-final position). The fact that the in-

serted mora has a • linked to it may then be used to account for the 

failure of Leftward Spread to apply: Since the feature set correspond-

ing to [kJ is never the sole bearer of stress in Mayo (and probably not 

in any other language, either), it is not possible for the root node of 

[kJ to associate to the inserted mora. 24 The only other option, then, 

is for the vowel to spread its melody rightward, as illustrated in 

(106) . 

23 Furthermore , the next section provides independent evidence that 
Mayo's grammar specifies the direction as Spread as leftward. 

24I leave open the question as to whether the prohibition against 
stress-bearing consonants is universal or language-particular. 
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(106) Output of (103) Rightward Spread: Final Output: 

* 

U cU> U cU> 

11\ II 11\ II 

I I ~ I I II/Ii 
s i k a s i k a siika 

The separation of constituency from st=ess is crucial to the above 

analysis. In order to see this, consider the following argument for the 

claim that feet are not assigned stress until after the application of 

Phrase-Final Extrametricality, i.e., at a very late point in the deriva-

tion. 

If it were assumed that the foot in the input to (103) had a 

stress autosegment as shown in (107a), then one would expect this stress 

to delink following the application of Phrase-Final Extrametricality, as 

shown in (107b). This, however, presents a problem: Where does the 

stress go after it delinks? Autosegmental theory does not allow it sim-

ply to 'disappear'. Rather, it has to either relink somewhere else or 

remain floating. If it were to remain floating and finally 'disappear' 

at the end of the derivation via Stray Erasure (Ito 1986, 1989), then 

Leftward Spread would be free to apply and there would be no way to ex-

plain why the output is siika instead of *sikka or even a stressless 

*sikka. 

If, on the other hand, the delinked * were to relink, the result-

ing stress pattern would be determined by the relative order of Mora In-

sertion and relinking. If * were to relink prior to Mora Insertion, 

there would be only one stress-bearing unit available at that time, so * 
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would end up on the first mora of the word as shown in (107c) .25 Left-

ward Spread would then be free to apply, as shown in (107e). However, 

this is not observed. 

(107) (a) Input: (b) ff:g: (c) Relink: 

* * 
:j: 

(0' 0') 0' <0'> 0' <0'> 

I I I I 
Il Il Il Il Il Il 

II II II II I! II 
s i k a s i k a s i k a 

(d) Mora Insertion: (e) Spread: (f) Output: 

* * 

0' <0'> 0' <0'> 

1\ 1\ 
Il J.L i.L Il Il Il 

II II II \ II 
s i k a s i k a *sikka 

Suppose, however, that * were to relink after the application of 

Mora Insertion. In that case, * might be expected to shift to the near-

est available mora. The presence of * on this mora would then be ex· 

pected to block Leftward Spread from applying, as was argued earlier, 

yielding the correct output siika. This analysis i~ illustrated in 

(108) . 

25Such relinking might also be expected to trigger deganerate foot 
construction, which I do not represent in (107). 
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(108) Input: Assign *: Phrase-Final EM: 

* 
:f 

((1 (1) ((1 (1) (1 <(1) 

II II II II II II 

I /J I /J I I I /J I /J I /J I /J 
I I I I 

s i k a s i k a s i k a 

Mora Insertion: Relink *: Spread: Output: 

* * * 
I 

(1 <(1) (1 I <r1> r1 <r1> 

11\ II 11\1 II 11\ II 

I /J /J 
I /J I /J /J 

1 

/J 

I I I I li/ Ii 
s i k a s i k a s i k a siika 

The above derivation is plausible when considered in isolation, 

but in fact it cannot be utilized to account for the stress pattern of 

monosyllabic unaccented words such as hoc and kaa. Extrametricality 

plays no role in the derivation of these words, and yet their stress 

pattern contrasts with that of monosyllabic accented words such as wee 

'go (SG) , and yaa 'do' (see figures (74) and (75)). On the other hand, 

the right to left linking of * to the unaccented forms (and the left-to-

right linking of lexical * in accented forms, as argued in section 

5.1.2) correctly derives this contrast. I conclude, therefore, that the 

right to left assignment of * to a footless unaccented word is needed 

independently of the way in which * interacts with extrametricality. 

This is not possible in a theory which treats stress and metrical feet 

as inseparable. 

In conclusion, this section has demonstrated two significant facts 

about unaccented Mayo words. It was observed, first, that stress can be 
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linked directly to an inserted mora in order to satisfy Mayo's re

quirement that every word have exactly one *. Second, it was shown that 

an inserted mora always receives its segmental content from the preced

ing vowel in unaccented words. These observations were explained in 

terms of the aut~segmental analysis that was presented in section 5.1, 

and it was argued that foot-building does not occur in monosyllabic un

accented words even though they surface with stress. This conclusion 

was supported not only by theory-internal arguments but also by indepen

dent arguments that were based upon the distribution of stress in words 

that contain long vowels. 

Next, I demonstrate that the rules of Mora Insertion and Phrase

Final Extrametricality apply to accented words in exactly the same man

ner as they apply to unRccented wo~ds, and yet the surface forms ~iffer 

significantly from those of unaccented words not only in terms of stress 

but also in terms of the application of the rule of Leftward Spread. 

These differences are readily explained by the principles of autoseg

mental theory. 

5.2.1.2. Derived Onset Gemination in Accented Words. 

As was mentioned earlier, approximately half of the words in Mayo 

exhibit the presence of lexical accent. These words differ from unac

cented words nct only in stress placement but also in the type of quan

tity alternation that occurs following the application of Phrase-Final 

Extrametricality and Mora Insertion. This is illustrated in (109) 

through (113). Notice that phrase-final lengthening occurs not on the 
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penultimate vowel, as was observed for unaccented words in the preceding 

section, but on the following consonant. 

Phrase-finally: Elsewhere: 

(109) m!ssi m!si 
(110) ch6kJd ch6ki 
(111) k6bba k6ba 
(112) t6ppa t6pa 
(113) t6nno t6no 

Gloss: 

cat 
star 
head 
stomach 
knee 

This phrase-final onset gemination is not attested when the first sylla-

ble is already bimoraic. This can be seen by comparing (114) with (11S) 

and (116) with (117). 

Phrase-finally: Elsewhere: Gloss: 

(114) (a) chupp-a (b) chup-a harvest-PRES 
(l1S) (a) chup-su (b) chup-su harvest-COMPLETE 

(116) (a) makk-a (b) mak-a give-PRES 
(117) (a) mak-la (b) mak-la give-PERFECTIVE 

Thus, accented words exhibit quantity alternations in an environ-

ment that corresponds, in all relevant respects, to the environment that 

was attested for similar alternations in unaccented words in the previ-

ous subsection. However, the respective quantity alternations in these 

two classes of words differ in one crucial aspect: accented words ex-

hibit onset gemination while unaccented words exhibit vowel lengthening. 

Onder the auto segmental approach, this difference is accounted for as 

follows. 

It was already argued that Leftward Spread cannot apply in an un-

accented word because to do so would result in a consonant bearing 
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stress. Consequently, the inserted mora receives its melody from the 

vowel to its left. In contrast, the corresponding inserted mora of an 

accented word cannot be assigned a • because the word already has a 

linked lexical * at this point; the OCP would block the linking of an-

other • adjacent to the existing one. Now, given that an inserted mora 

in an accented word cannot be assigned a ., the inserted mora is free to 

participate in Leftward Spread. In other words, the condition which 

blocks Leftward Spread in unaccented words cannot occur in accented 

words. 

The derivation for unaccented words was illustrated in the preced-

ing section. Next, a sample derivation for accented words is given in 

(118) .:6 The ~nput (step a) correspondb to the output of the lexical 

stratum. In step b, the floating accent links and foot-building subse-

quently constructs a degenerate foot; these two processes are ~ollapsed 

into a single step for convenience. Next, Phrase-Final Extrametricality 

applies. Unlike what occurred in the derivation of the disyllabic unac-

cented word, the application of this rule has no effect on the existing 

foot structure because the foot is degenerate. However, Mora Insertion 

still applies (step d). In this case, the inserted mora is free to par-

ticipate in Leftward Spread because it is not associated to a stress au-

tosegment, as was the case for the unaccented word. As a result, conso-

nant gemination occurs (step e) instead of the vowel lengthening that is 

observed in unaccented words. 

26Sy llable nodes have been omitted from (118) for ease of repre
sentation. I assume in steps (d) and (e) that the two moras in the foo~ 
are tautosyllabic. 
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(l.lS) (a) Input: (b) Link. Degen E: (c) Phrase-Final EM: 

* * ,. 

I I 
jJ jJ (jJ ) jJ (jJ) <jJ> 

II II II II II II 
m i s i m i s i m i s i 

(d) Mora Insertion: (e) Spread: (f) Output: 

,. ,. 
I I 

(jJ jJ) <jJ> (jJ jJ) <jJ> 

II II II \ II 
m i s J. m i s i missi 

Recall that the rule of Leftward Spread was independently moti-

vated in section 5.1.2 on the basis of the facts of reduplication. The 

following data provide further evidence that the grammar specifies the 

direction of Spread as leftward, not rightward. Stress occurs on the 

first syllable of bare 'intend' and taruk 'roadrunner' in all environ-

ments, as shown in (119) and (120); this indicates that both words have 

lexical accent. Nevertheless, both exhibit phrase-final vowel lengthen-

ing instead of the expected onset gemination. Notice, however, that the 

phrase-final form of each of these words differs from that of unaccented 

words in that stress generally occurs on the second mora of a phrase-

final unaccented word, whereas it occurs on the first mora of these (and 

all other) accented words. 

Phrase-Finally: Elsewhere: Gloss: 

(119) baare *barre bare intend 

(120) taaruk *tarruk taruk roadrunner 
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This unexpected vowel lengthening may be reconciled with the normal pat

tern of onset gemination if it is assumed that Mayo has a language-spe

cific constraint which prohibits {r] from being moraic. This assumption 

is supported by the observation that {r] is never found in coda position 

in Mayo words, nor does it ever geminate. Given this constraint, the 

vowel length alternations in (119) and (120) may be attributed to the 

blocking of the rule of Leftward Spread that was illustrated in (118). 

In these words, therefore, the inserted mora has to receive its melody 

via rightward spread, as was argued (for a slightly different reason) 

for unaccented words. 

This explanation is available only if it is assumed that the 

direction of the spread rule as specified by the grammar is leftward, 

for this is ~he direction that is attested for the reduplication data of 

section 5.1.2 as well as for the data in (109) through (113), and the 

exceptions have been explained in terms of independently-needed con

straints. In contrast, if the direction of the spread rule were speci

fied to be rightward, then it would not be possible to utilize existing 

rules and constraints to account for those cases in which the direction 

of spread is actually leftward. 

In summary, the autosegmental approach is able to formally relate 

the contrast between vowel lengthening and consonant gemination to the 

absence versus presence of lexical accent, respectively, by assuming 

that the direction for the rule of spread is leftward, and that this 

rule applies late in the derivation both lexically and postlexically. 

In particular, when it applies during the postlexical phase it has to be 
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ordered after the insertion and linking of • in monosyllabic unaccented 

words. 

In section 3.1.1.2, the possibility was raised that Mayo's con

trast between first and second syllable stress might be represented by 

including a 'pure diacritic' in the underlying representations of words 

in one of the two stress classes. This diacritic would have the effect 

of preventing a word from undergoing the regular rules of stress assign

ment, forcing it to undergo some other set of rules instead. The prob

lem with such an approach is now apparent in that the observed correla

tion between stress class and lengthening class would be totally coinci

dental. In other words, the analysis would have to stipulate something 

like the following: 'Words of class A have first syllable stress and 

exhibit consonant gemination; words of class B have second syllable 

stress and exhibit vowel lengthening.' In contrast, the autosegmental 

analysis proposed here relates a word's s~ress pattern to its lengthen

ing pattern in a principled way. For this reason, the autosegmental 

analysis is to be preferred over a 'pure diacritic' analysis. 

The next section considers how the theories of H&V and Hayes might 

handle the above Mayo data. It is argued that neither of these theories 

is able to account for all of the facts of Mayo stress in a uniform man

ner. This constitutes yet another argument against the theories of H&V 

and Hayes and in favor of the autosegmental theory of stress. 
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5.2.2. Further Problems for Other Theories. 

It was pointed out in the preceding section that Mayo has both de-

rived and underlying vowel length, and an autosegmental account of both 

derived vowel length and derived consonanc gemination was presented. 

This section evaluates two theories of stress, that of H&V and that of 

Hayes 1987, 1991, in terms of their ability to accounc for the same data 

that were presented in the preceding sections. I conclude that neither 

of these theories is able to predict the alternations that occur, espe-

cially in words with long vowels. 

I consider first the theory of H&V, and then Hayes' theory. 

5.2.2.1. Analyzing the Mayo Data Using the Theory of Halle and Vergnaud. 

An important assumption of H&V's theory is the Faithfulness Condi-

tion, which claims that there is always a one-to-one correspondence be-

tween prominence and constituency in the output of the phonology. In 

what follows I show that the interaction of stress with segmental 

lengthening effects in Mayo provides an indirect argument against the 

Faithfulness Condition. 27 

The preceding section demonstrated, using the autosegmental analy-

sis that was proposed for Mayo, that the stress pattern of phrase-final 

disyllabic unaccented words such as siika cannot be accounted for unless 

it is assumed that foot-building occurs much earlier in the derivation 

27This argument against H&V's Faithfulness Condition also consti
tutes an argument against Hayes' 1991 Bijectivity Principle, for Lhese 
are essentially equivalent to one another. 
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than the rule which inserts a stress autosegment into feet; this sup-

ports the claim that feet are inherently headless. 28 Consider, now, how 

the analysis that was arrived at using H&V's theory might attempt to 

formally relate the contrast between vowel lengthening ( as in siikaJ 

and consonant gemination ( as in missi) to the independently-needed con-

trast between unaccented and accented words. As was argued earlier, 

there has to be some way to formally relate these two sets of phenomena, 

for the presence or absence of lexical accent is the only thing that 

consistently determines whether it will be the vowel or the consonant 

that lengthens in these words. 

It turns out that there is no way to accomplish this using H&V's 

theory apart from stipulation. For example, the analysis that was de-

vised in section S.1.3 on the basis of H&V's theory assumed that a sin-

gle foot-building algorithm, repeated in (121), applies to every Mayo 

word so as to produce binary feet in unaccented words and degenerate 

feet in accented words. 

(121) Mavo Stress Assignment (Us~.nq H&V's theory) : 

(a) Construct bounded right-headed feet from left to right. 
(b) Construct an unbounded left-headed word tree. 
(c) Conflate lines 1 and 2. 

28Halle and vergnaud 1987b (page 172) claim, for theory-internal 
reasons which! do not discuss here, that lexical accent c~~ot be uti
lized by a grammar that creates headless feet. Thus, the existence of 
headless feet in Mayo (as instantiated in the foregoing discussion) con
stitutes another counter-argument to H&V's theory. 
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Using this analysis, the derivation of stress and length following the 

application of Phrase-Final Extrametricality is illustrated in (122) and 

(123) for an unaccented word and an accented word, respectively. 

(122) Input: 

* 
(*) 

(* *) 
s i k a 

Spread: 

* 
(*) 

(* *) <*> 

s i i k a 

Phrase-Final EM: 

* <*> 

s i k a 

Output: 

siika 

Mora Insertion: 

* * <*> 

sill k a 

Refoot: 

(*) 

(* *) <*> 

s i j.I k a 

Notice that the inserted mora in (:.22) is assigned its own line 0 aster-

isk; this is because H&V's formalism requires that a segment have a line 

o asterisk in order to be eligible to bear stre~s. The empty mora is 

then forced to copy the melody of the vowel rather than the consonant, 

since the latter is incapable of bearing stress. In order to be consis-

tent, however, the inserted mora in (123) is likewise assigned a line 0 

asterisk. This time, the inserted mora ends up in a foot by itself be-

cause the lexical accent forces the initial foot to be degenerate. But 

now the empty mora is formally stressable even though it never actually 

surfaces with stress, so it should be unable to copy the melody of the 

consonant, and *miisi should be the output. 
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(123) Input: Phrase-Final EM: Mora Insertion: Refoot: 

* * 
(- . ) * * (* .) 

(*) * 
m i s i 

* <*> 
m i s i 

* * <*> 

m i ~ s i 
(*) * <*:> 

m i ~ s i 

Spread: 

* 
(* .) 

(*) * <*:> 

m 1. i s i 

Output: 

*miisi 

In fact, missi is the attested output, so something is wrong with the 

above analysis. 

The problem cannot be attributed to rule ordering, for the in-

sertpd mora in siika has to be assigned a line 0 asterisk before either 

the Refooting rule or the Spread rule appli~s, and it is the line 0 as-

terisk that is claimed to prevent Spread from =opying the consonant. 

Furthermore, if one were to assume that an inserted mora does not have 

its own line 0 asterisk, then although the correct accented form missi 

could now be derived, there would no longer be any way to explain how 

the inserted mora in siika acquires its line 0 asterisk. 

It turns out, then, that Mayo's relationship between quantity al-

ternations and stress class has to be derived under H&V's theory via a 

stipulative rule such as spread leftward if the word is accented, else 

rightward; another possible analysis would be spread rightward to a 

stressed empty mora, else leftward. While such rules would generate the 

correct outputs, they open up the possibility of other rules such as 

spread leftward if the word contains [+NASAL) , else rightward, or spread 

rightward to a nasalized empty mora, else leftward. Since such rules 
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seem to be unattested, and since there is almost no limit to the number 

of logically possible but unattested rules that this approach would ad-

mit, I conclude that H&V's theory is incapable of accounting for the 

~~yo data in a principled manner. 

In fact, any analysis which assumes a one-to-one surface corre-

spondence between prominence and constituency (i.e., the Faithfulness 

Condition and Hayes' 1991 Bijectivity principle) will have to stipulate 

the relationship between stress class and lengthening class in terms of 

an ad hoc rule, for there is no principled means available for relating 

the size or type of a foot to the direction of a spread rule. 29 In con-

trast, the autosegmental theory of stress is able to formalize the rela-

tionship between stress class and lengthening class by treating stress 

as an autosegment which can exist independently of feet; no ad hoc de-

vices are necessary. 

Next, I apply Hayes' theory to the Mayo data and show that it, 

too, is unable to provide a uniform account of the patterns that are ob-

served. 

29Another explanation for Mayo's contrast between vowel lengthen
ing and consonant gemination is suggested in Burnham 198B, where the 
contrast between the two types of lengthening is attributed to a lexical 
contrast between two types of vowels. Specifically, Burnham claims that 
the [i] in words like sika has the ability to lengthen itself in the ap
propriate phrasal context, resulting in siika, while the [i] in words 
like misi has the ability to lengthen the following consonant in that 
same phrasal context, resulting in missi. This approach, however, fails 
to relate the lengthening contrast to the stress contrast. That is, the 
fact that the first type of vowel occurs only in unaccented words while 
the second type occurs only in accented words is a distributional acci
dent. 
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5.2.2.2. Categorizing Mayo Stress using the Theory of Hayes. 

As was discussed in section ~.2.2, Hayes ~987, ~99~ argues for the 

inventory of primitive foot types that is shown in (124). In the repre-

sentations of the moraic trochee and the iamb, the or construction means 

that the leftmost representation is constructed wherever possible. Oth-

erwise, the rightmost representation is constructed. In the case of the 

iamb, tllere is a three-way hierarchy of preferences; the leftmost repre-

sentation is the preferred iambic foot. 

(124) Hayes' 1987. ~991 Foot Inventory: 

KEY: a~ = light syllable; a~~ = heavy syllable; a 

Svllabic Trochee: 

Moraic Trochee: 

Iamb: 

(* .) 

a a 

(* .) 

Preferred: 

(*) 

Else: 

any syllable 

or 

Now consider how Mayo might be categorized within this system. 

Recall that codas are moraic in Mayo, as evidenced by the failure of 

Mora Insertion to apply to words like (125a) bw£ksu (*bwi£ksu) following 

the application of Phrase-Final Extrametricality. Nevertheless, neither 
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long vowels nor codas seem to affect stress assignment. 30 This is evi-

dent from the non-phrase-final form of bwiksu (*bwiksu) and hoote 

(*ho6ee) in (125b) and (126b), respectively, for if stress assignment 

were sensitive to syllable weight, then one would expect to find bwiksu 

and ho6te (or *h6ote) in all environments, not just phrase-finally. 

(125) 
(126) 

Phrase-finally: 

(a) bw!k-su 
(a) ho6-te 

Elsewhere: 

(b) bwik-su 
(b) hoote 

Gloss: 

sing-COMPLETE 
sit (PL) -CAUSE 

In terms of Hayes' foot inventory, then, it would appear that Mayo 

feet are not iambic. If they were, then the heavy syllable in a word 

like bwiksu would be expected to attract stress, but this is noe ob-

served. 

This leaves only the two types of trochees as possible foot types 

for Mayo. It might seem that accented words such as misi and hichupa 

could be categorized as syllabic trochees. However, Hayes claims that 

trochees are optimally binar.y, and yet the facts of Mayo reduplication 

clearly indicate that accented words do not have binary feet. 31 Con~e-

quently, those Mayo words which exhibit first syllable stress cannot be 

classified as syllabic trochees. Furthermore, they cannot be moraic 

trochees for two reasons. First, the moraic trochee is optimally bi-

30AS the preceding section demonstrated, vowel length sometimes 
does perturb stress assignment, but the alternations that occur cannot 
be accounted for simply by saying that stress is attracted to heavy syl
lables. On the contrary, the interaction that is observed between 
stress and vowel length only serves to further complicate the picture if 
it has to be explained in terms of Hayes' theory. 

31See section 5.1.2 for the arguments for this conclusion. 
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nary, and it has already been argued that words with first syllable 

stress have degenerate feet. Second, the moraic trochee is sensitive to 

syllable weight, and it was already demonstrated in section 3.2.1.2 that 

neither of Mayo's two stress types is sensitive to syllable weight. I 

conclude, therefore, that the stress pattern of words with first sylla· 

ble stress cannot be attributed to mcraic trochees. 

It might seem possible to categorize the feet in words with second 

syllable stress as syllabic trochees by claiming that the first syllable 

of every such word is extrametrical, either by rule (in which case lexi· 

cal accent blocks extrametricality from applying to words with first 

syllable stress) or because it is lexically marked as such. However, 

this proposal will not work for the following reason. The preceding 

section showed that, whenever the rule of Phrase-Final Extrametricality 

applies to a disyllabic word with regular second syllable stress, its 

stress shifts to the first syllable. If the first syllable were alrea~y 

extrametrical, then it would not be possible for Phrase-Final Extra

metricality to apply because, as is argued in Hayes 1982a and Inkelas 

1989, a rule of extrametricality cannot apply if it would render an en

tire word extrametrical. I conclude, therefore, that the extrametri

cality analysis cannot be correct. 

In conclusion, it is simply not possible to categorize either of 

Mayo's two stress patterns in terms of Hayes' inventory of primitive 

feet. In fact, if one were to attempt to categorize the stress pattern 

of each individual Mayo word as an instance of one of Hayes' primitive 

foot types, it would be necessary to utilize all three types, and some 
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stems would have to be categorized as more than one type because of the 

stress alternations which result from the application of Phrase-Final 

Extrametricality. Thus, the descriptive generalization about Mayo 

stress, i.e., that every stem e~libits one of two simple stress patterns 

in all of its forms, would be lost. This appears to be unavoidable if 

Hayes' theory of stress is assumed. 

5.2.3. Summary. 

The foregoing discussion has shown that the autosegmental approach 

is able to acco~~t not only for Mayo's cyclic perseverance of stress un

der affixation but also for the complex quantity alternations which are 

observed. In particular, the contrast between vowel lengthening and 

consonant gemination in phrase-final disyllabic words has been tied to 

the absence versus presence of lexical accent, respectively. This anal

ysis entails the twin assumption" that (i) the grammar specifies the 

direction for the rule of Spread as leftward, and (ii) this rule is or

dered after the insertion and linking of * in monosyllabic unaccented 

words. 

In contrast, it was argued that the theories of H&V Qnd Hayes 1991 

are unable to account for all of the facts of Mayo stress and quantity 

in a principled manner. Furthermore, both H&V's Faithfulness Condition 

and the Bijectivity Principle, which is Hayes' counterpart to the Faith

fulness Condition, fail to find support in the Mayo data. On the con

trary, the facts of Mayo stress clearly indicate not only that headless 

feet are created, but also that there are footless words which sometimes 



316 

surface with stress. Thus, stress and feet have to be completely sepa

rate in the rules of Mayo stress assignment. These observations argue 

in favor of the autosegmental nature of stress as well as the inherent 

headlessness of feet, and against the theories of H&V and Hayes 1991. 

~he next section is concerned with the facts of stress assignmen~ 

in Tagalog. It is argued that Tagalog has lexical accent in affixes as 

well as in stems, and the autosegmental theory of stress is utilized to 

account for the Tagalog stress patterns in essentially the same way as 

it was used to account for the stress patterns of Mayo. In contrast to 

Mayo, which requires a metrical analysis because of the facts of redu

plication, it is argued that a non-metrical analysis of Tagalog stress 

is equally plausible. 

5.3. Floating Accent in Tagalog. 

This section examines another case of floating accent, this time 

from Tagalog, which exhibits a contrast between penultimate and final 

stress. Applying the autosegmental theory of stress, two analyses are 

proposed. The first analysis builds a syllabic foot from right to left 

and l&ter inserts and links a stress autosegment from left to right. In 

this view, Tagalog stress assignment is essentiall} the mirror image of 

Mayo stress assignment. The other analysis does not make use of foot

building. Rather, ~ rule of extrametricality applies to an unaccented 

word-final syllable and a stress autosegment is subsequently inserted 

and linked to the rightmost metrical stress-bearing unit. Each of these 

analyses utilizes only principles that are independently required in or-
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der to account for non-metrical phenomena in a variety of languages, but 

each analysis depends crucially upon the assumption that stress is an 

autosegment. In contrast, it is argued that the theories of H&V and 

Hayes 1991 are incapable of accounting for the stre~s patterns of Taga-

log without resorting to ad hoc devices. 

The facts of Tagalog strc3s, as described in Ramos 1971, Schachter 

and Otanes 1972, Soberano 1980, French 1988 and Myers 1989, may be sum-

marized as follows: Stress always falls on either the penultimate or 

final syllable, and for a given stem there is no way to predict from the 

phonology which of these two patterns will be observed. According to 

French 1988 (page 63), stress is realized phonetically as a relative 

peak of pitch and, on non-final syllables, phonetic vowel lengthening 

co-occurs with stress. This claim is supported by Soberano 1980, who 

states that stress is phonetically 'characterized by relative pitch and 

length prominence in nonfinal syllable position, or by relative pitch 

prominence in syllable-final pos1tion' (page 34) .32 Examples are given 

in (127). I utilize French's orthography except for the addition of 

length (indicated by a colon) which is included here for clarity. 

32Actually, Soberano claims that all vowel length is underlying 
and that stress is assigned to long vowels. As French 1988 points out, 
however, this analysis fails to account for the limited distribution of 
long vowels, whereas a metrical analysis is able to account for it. 



(127) Tagalog Stress (French 1988) : 

Penultimate stress: 

pu:no? 
ba:soh 

trunk of a tree 
drinking glass 

bu:kas =omorrow 

Final stress: 

full 
target practice 
open 
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ta:sah cup 

pun6? 
bas6h 
bukas 
tasah having the point sharpened 

ara.: lan place ror studying 
ka? ibi: gan friend 

aralan apprentice 
ka?ibigan desire, inclination, 

preference 

This contrast in stress placement is preserved under most affixation, as 

illustrated in (128). Notice that stems with penultimate stress surface 

with penultimate stress following suffixation, and stems with final 

stress surface with final stress following su££i~atiun. 

(128) More Tagalog Stress (French 1988) : 

?a:ral study ara:l -an place for studying 
ba.: sa read basa.: -hin to read 
pa.:sok enter pasu:k-an (so) places ( some thing) 

inside of X 

dug6? blood dugu -an bloody 
?up6? sit ?upo?-an (so) sits on X 
bilih to buy bilh -in to buy X 

The above facts are readily accounted for by the autosegmental ap-

proach to stress. Specifically, I claim that Tagalog has floating ac-

cent just like Mayo, but in Tagalog the accent links from right to left, 

as shown in (129), instead of from left to right as in Mayo. 

(129) * * 

(1 (J -> (J (1 

I I I I II II 
dug 0 ? dug 0 ? 
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Unlike Mayo, I know of no empi~ical argument for cyclic l~nking 

and delinking in Tagalog. In fact, it turns out that the processes of 

linking (of lexical accent), foot-building and insertion/linking of a 

stress autosegment in an (unaccented) foot are only postlexical. For 

the moment I assume these claims; the arguments are presented below. 

Assuming that penultimate 3tress is unmarked in Tagalog, a single 

syllabic foot is constructed on the right edge of an unaccented word and 

a stress autosegment is later inserted and linked to that foot from left 

to right, as illustrated in (130) .33 (Since vowel length is pre-

dictable, I omit it from this and subsequent derivations) . 

(130) Input: Build Foot: Insert & Link *: Output: 

I 
q q (q q) (q q) 

/1 II II /1 /1 II 
bas a bas a bas a 

In the case of an accented word, I assume that linking of the accent 

precedes foot-building, but nothing in my analysis hinges on this. If 

33Unlike Mayo, there is little independent evidence from Tagalog'~ 
prosodic morphology to support the claim that foot-building occurs on 
the right edge of the word, for most of Taga~og's reduplicative mor
phemes (as well as its so-called infixes, as McCarthy and Prince 1990 
point out) are prefixes. The one exception that I have found is a redu
plicative process that copies the final syllable of a proclitic string, 
as in naka-ka=kiliti? 'ticklish' (French 1988). Although this process 
copies only a single syllable, it appears that a disyllabic base is re
quired in order for reduplication to occur. This is evidenced by the 
fact that, although there are monosyllabic proclitics, as in ka=sundu?
an 'agreement', French includes no examples of reduplication in which 
the base is monosyllabic. If it is true that reduplication cannot apply 
to monosyllabic bases, this constitutes a morphological argument for the 
existence of right-to-left foot-building. 
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this assumption is correct, then the presence of * on the final syllable 

forces the foot-building process to form a degenerate foot, just as it 

does in the initial syllable of Mayo's accented words. This results in 

final stress, as illustrated in (131). 

(131) Input: Link Floating *: Build Foot: 

* * * 

rl rl rl rl rl ( rl) 

II 11\ II 11\ II 11\ 
d u go? d u go? d u go? 

Insert & Link *: Output: 

Blocked by OCI? dug6? 

If, on the other hand, foot-building precedes the linking of the accent, 

then accented words will end up with right-stressed feet as in (132). 

The OCI? will still prevent the application of the regular rule which in-

serts and links a stress autosegment from left to right in the foot. 

(132) Input: Build Foot: Link Floating .. : 

* * * 

rl rl (0- rl) (0- rl) 

II 11\ II 11\ II 11\ 
d u go? d u go? d u go? 

Insert & Link *: Output: 

Blocked by OCI? dug6? 

Notice that the above analysis is straightforward, making use of 

only the basic principles and parameters that were proposed in chapter 
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2. In contrast, all previous attempts to account for the facts of Taga-

log stress have relied upon mere description and/or the use of ad hoc 

devices. For example, the heart of French's 1988 analysis is repeated 

below: 

(133) Tagalog Stress Assignment for Verbs (French 1988:66) : 

Word-level stress (ultima or penultima) of the verb stem is copied 
onto the corresponding sy11able (ultima or penultima) after the 
last resyllabification. 

The idea behind French's rule (133) is that a verb copies the stress of 

a stem onto its ar=ixed counterpart in such a way as to satisfy the re-

quirement that stress in each of that stem's derivatives must be either 

penultimate or final (depending on the lexical stress class of the 

stem). While such a rule derives the correct results, it is really 

nothing more than a description of the facts; it fails to formalize 

these facts in terms of independently needed phonological devices. 

However, there are yet more facts to be accounted for. As both 

Ramos 1971 and Myers 1989 point out, Tagalog has two suffixes which al-

ter the stress pattern of the stem. The first of these is, by my analy-

sis, a floating stress autosegment which is devoid of all other CGntent. 

Since its semantic function is to transform nouns into adjectives, I re-

fer to it as the ADJECTIVIZER suffix. As illustrated in (134), it 

causes stems with normally penultimate stress to acquire final stress. 

(134) b!:his WClj· of dressing bih!s dressed up 
gll:tom hunger gut6m hungry 
bu:tas hole butas punctured 
b!:lang number bilang counted 
ba:li? fracture bali? fractured 
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The derivation of stress in an unaccented stem following the addition of 

the ADJECTIVrZER suffix is shown in (135). Notice that this derivation 

i~ essentially the same as that in (131) except for the fact that the 

floating accent in this case is acquired from the suffix rather than 

'€rom the stem. 

(l35) Input: Suffixation: Link Accent: 

- * 

~ ~ ~ ~ (] (] 

/ I / 1\ / I / I \ / I / I \ 
b i his b i his b i his 

Build Foot: Insert & Link *: Output: 

* 

~ (~) 

/ I / I \ 
b i his Blocked by OCP bih£s 

Ramos gives no examples of accented stems with this suffix, nor 

does he mention its effect on the stress pattern of accented stems. I 

assume, therefore, that the addition of the ADJECTIVIZER suffix to an 

accented stem has no effect on the stem's stress pattern. This is con-

sistent with the above analysis, as may be seen from the hypothetical 

derivation given in (137). Notice that, since this stem already has a 

floating accent of its own, the addition of the ADJECTIVIZER suffix cre-

ates an OCP violation as soon as plane conflation takes place. Conse-

quently, one of the two accents has to delete. It is argued below (for 

a different situation) that the direction of deletion has to be from 
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left to right, as shown in (136), but the direction is irrelevant in 

this case. 

(136) Delete"': ... -> 0 I * 

This rule is simply a repair strategy for OCP violations introduced 

through morphological concatenation. The crucial elements of the rule 

are (i) both the trigger and the target are stress autosegments (either 

linked or floating), (ii) the function is deletion and (iii) the direc-

tion of application (if the trigger happens to be linked; otherwise the 

direction is irrelevant) is from left to right. 

Following deletion, the representation (and ensuing derivation) is 

indistinguishable from that of an unaffixed accented word, as shown be-

10w. 34 (Again, this output is hypothetical, for Ramos gives no examples 

of .'1.ccented stems with the ADJECTIVIZER suffix) . 

(137) Input:: Suffixation: Delete *: 

* -* ... 

(] (] (] (] (] (] 

II 11\ II 11\ II 11\ 
d u go? d u go? d u go? 

34Some languages such as Yoruba (section 2.2.3) allow two identi
cal floating autosegments to link in a single plane by leaving an empty 
p-bearing unit in between them. Apparently, the grammar of Tagalog does 
not permit such 'skipping' during Linking, so the lattec must be a non
iterative rule. See Archangeli and Pullej'blank (in press) for a dis
cussion of this type of parametric variation between grammars. 
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Link Floating *: ~uild Foot: Insert & Link *: Output: 

* * 

11 11 (J (11) 

II II \ II 11\ 
dug 0 ? dug 0 ? Blocked by OCP dug6? 

The second suffix that affects stress in Tagalog is illustrated in 

(138); these data are from Ramos 1971, Schachter and Otanes 1972 and 

Myers 1989. Notice that a stem with penultimate stress acquires final 

stress following the addition of this suffix, while a stem with final 

stress acquires penultimate stress following suffixation. 

(138) nugas 
luto? 

aklat 
tinda 

to wash 
to cook 

book 
to sell 

hugas-an 
lutu -an 

aklat-an 
tinda-han 

place for ~shing 
vessel for cooking 

library 
score 

How are these facts to be explained? I propose that the NOMINAL 

suffix [-an] (which is not to be confused with the transitivizer suffix 

[-an] in pasuk-an (128» has its own lexical accent as shown in (139), 

and that NOMINAL [-an] does not enter the derivation until after the 

linking of a floating accent to the rightmost syllable of the word. 35 

(139) NOMINAL [-an]: Transitivizer [-an): 

* 

an an 

35I arbitrarily assume that the accent of NOMINAL [-an] is 
underlyingly linked to the vowel of the clitic. It does not appear to 
be possible to determine from the data whether the accent is linked or 
floating; this is explained below. 
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Since I have assumed that the linking of a stem's lexical accent 

is postlexical, the above proposal entails the claim that NOMINAL [-an} 

enters the derivation postlexically. Indeed, it is argued below that 

the linking of lexical accent must precede the suffixation of NOMINAL 

[-an}, and this is possible only if linking is strictly postlexical 

(unless one resorts to suspiciously stipulatory measure~). Thus, I am 

claiming that NOMINAL [-an} is actually an enclitic rather than a 

suffix. 

A sample derivation for an accented word with NOMINAL [-an} is 

given in (140). Cliticization (step c) creates an OCP violation which 

is repaired via the application of Delete * (step d; see rule 136) . 

Since the leftmost accent is the one that remains, it must be the case 

that this rule applies from left to right. Next, in keeping with the 

Mayo analysis, I assume that a degenerate foot is built (step e); this 

step is not crucial for Tagalog. Finally, the regular rule which in-

serts a stress autosegment into a foot is blocked from applying in this 

case because the foot already contains a stress. 

(140) (a) Input: (b) Link Floating *: (c) Add NOMINAL Clitic: 

* * * * 

(] (] (] (] (1 (1 (] 

1\ /1\ 1\ /1\ 1\ /1\ /1 
a k 1 a t a Ie 1 a t a Ie 1 a t - a n 
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(d) Delete "': (e) Build Foot: (fl Insert & Link *: 

'" '" 
I 

q q q q (q) q 

1\ II 11\ 1\ II 11\ 
a k 1 a tan a k 1 a tan Blocked by OCP 

(g) Output: 

aklatan 

In the above derivation it does not matter whether the clitic's 

accent is prelinked or floating. I have assumed the former, but if the 

clitic's accent were in fact floating, it would still be eliminated by 

the application of Delete *. It is crucial, however, to assume that the 

stem's floating accent links to the final syllable before the cliticiza-

tion of [-anJ. In order to see this, consider the following. Suppose, 

for the sake of argument, that the linking of a floating accent were to 

occur after [-anJ cliticization instead of before. This assumption en-

tails the following analysis, illustrated in (141). First, cliticiza-

tion (or perhaps suffixation) occurs. This creates an OCP violation, 

which in turn triggers the application of Delete *. Finally, the re-

maining accent links and a degenerate foot is built, producing the in-

correct form *aklatan instead of the observed aklatan. 

(141) Input: Add NOMINAL Clitic: Delete *: 

* .. .. * 

q a a a a q a a 
1\ 11\ 1\ 11\ 1\ 1\ II II \ 
a k 1 a t a k 1 a t - a n a k 1 a t, a n 
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Link Floating "': Build Foot: Output: 

'" '" 
\ 

(J (J (J (J a (a) 

1\ II 11\ 1\ II 11\ 
a k 1 a tan a k 1 a tan ·aklacan 

Thus, it is necessary to order the linking of a floating accent 

prior to [-an) cliticization because the opposite order predicts the 

wrong output. Likewise, it is crucial that the regular rule which in-

serts and links • in a foot has not yet applied at the point where [-an} 

is cliticized to an unaccented word. Otherwise, the word would incor-

rectly end up with two stresses as shown below. 

(142) Input: Build Foot: Insert & Link *: 

,.. 

a a (a a) (a a) 

II 11\ II 11\ / I / I \ 
h u gas h u gas hug a EO 

Add NOMINAL Clitic: Delete .: Output: 

'" * 

(a a) a 

II /1\ 1\ 
h u gas - a n N/A • hugasan 

Notice that the the OCP is not violated in the above output, nor does 

the autosegmental theory of stress provide any means of eliminating the 

extra stress in (142) except by ~tipulation. I conclude, therefore, 

that the regular rule which inserts • into a foot and links it from laft 

to right is ordered after the cliticization of [-an] to the stem, as 

shown in (143). This is consistent with the claim that both Foot-build-
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ing and * Insertion are strictly postlexical; it is inconsistent with 

the claim that * Insertion is cyclic. 

(143) Input: Add NOMINAL Clitic: Build Foot: 

* 

11 11 11 11 11 11 (] ( (] ) 

/ I / 1\ / I / I \ 1\ /1 /1\ 1 \ 
hug a s hug a s - a n hug a san 

Insert & Link *: Delete *': Output: 

N/A N/A hugasan 

In summary, it has to be the case that the derivation of a word 

containing NOMINAL [-an] proceeds in the following order: 

(144) Derivation of words containing NOMINAL [-anI: 

(a) Link a floating*' to the stem from right to left. 
(b) Cliticization of [-an], which is lexically accented. 
(c) Build a single syllabic foot from right to left. 

Notice that the regular stress rule, 'Insert*' in tne foot and link it 

from left to right', never appliAs to words which have been derived with 

NOMINAL [-an] because their foot already contains a stress at the time 

when this rule would normally apply. 

One advantage cf the foregoing analysis over non-autosegmental 

analyses of Tagalog stress is that the proposed representations of the 

various suffixes (and clitics) instantiate the typology of suffixes that 

is predicted by the autosegmental theory of stress. Given that stress 

is an autosegment, it should be possible for a suffix to consist of only 

a stress autosegment; this is exemplified by the ADJECTIVIZER suffix. 
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. It should also be possible, of course, for a suffix (or clitic) to con-

tain only segmental material and no stress autosegment, as is the case 

in many of Tagalog's suffixes that are discussed in the above-named ref-

erences. The third and final logical possibility is that a suffix could 

contain a stress autosegment as well as segmental macerial; this is in-

stantiated in the NOMINAL [-an] clitic. This cypology is summarized be-

low, where * represents the presence of a stress autosegment and X rep-

resents the presence of segmental macerial. 

(145) THE TYPOLOGY OF SUFFIXES AS PREDICTED 
BY THE AUTOSEGMENTAL THEORY OF STRESS: 

[ l xJ 
ADJECTIVIZER NOMINAL -an conventional Suffixes 

Thus, the autosegmental theory of stress not only accounts for all of 

che facts of Tagalog stress but also predicts a typology of suffixes 

that is entirely instantiated in Tagalog. 

In light of the autosegmental nature of Tagalog stress and the 

relatively minor role of foot-building in the above proposal, a strictly 

non-metrical analysis of Tagalog stress suggests itself. The basic idea 

stems from the observation that the behavior of Tagalog's NOMINAL [-an] 

clitic is strikingly similar to the behavior of Margi's polarizing pre-

fix that was discussed in section 2.2.2. Recall that the surface tone 

of Margi's present tense prefix is always the opposite of the underlying 

tone of the stem, so if the stem has H then the prefix gets L, but if 
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the stem has L then the prefix gets H. A similar approach may be ap-

plied to the Tagalog data in order to account for the behavior of NOMI-

MAL [-an]. As in the metrical analysis presented above, I assume that 

this morpheme has a prelinked lexical accent (again, the prelinked sta-

tus is not crucial) and that a floating stress autnsegment in the stem 

will link from right to left within the stem before cliticization oc-

curs. I further assume a postlexical rule which renders the final syl-

lable of a word extrametrical. ~ollowing this rule, a stress au-

tosegment is inserted and links to the rightmost metrical stress-bearing 

unit. These steps are illustrated in (146) for an unaffixed, unaccented 

word. 

(146) Input: Link Floating *: Add NOMINAL Clitic: 

r1 r1 

II II \ 
hug a s NIA N/A 

Extrametricality: Insert and Link *: Output: 

r1 <r1> (] <r1> 

II / I \ / I II \ 
hug a s hug a s hugas 

The same deriva~ion is given in (147), except this time [-an] is added. 

(147) Input: Link Floating *: Add NOMINAL Clitic: 

* 

a a a a a 
/ I II \ / I / I 11\ 

hug a s NIA hug a s -a n 
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Extrametricality: Insert and Link .: Output: 

... 

(1 (1 <(1) 

/ I / I / 1\ 
hug a san Blocked by OCP hugasan 

It might be argued that the OCP does not apply in the above derivation 

because the final'" is linked to an invisible anchor. If this is the 

case, then it will be necessary to stipulate that extrametricality is 

blocked from applying to a syllable which has a stress autosegment 

linked to it. 

The same set of steps yields the following output in an unaffixed 

accented stem. 

(148) Input: Link Floating .: Add NOMI~ Clitic: 

• • 

(J (J (J (J 

/ I / 1\ / I / I \ 
a k 1 a t a k 1 a t N/A 

Extrametricality: Insert and Link .: Output: 

• 

(J <C1> 

/ I / I \ 
a k 1 a t Blocked by OCP aklat 

Finally, the analysis is applied to the same accented stem aklat, but 

this time the clitic [-an1 is added. 
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(149) Input: Link Floating * : Add NOMINAL Clitic: 

* * * * 

rJ a 11 11 11 rJ 11 

II 11\ II 11\ II II 11\ 
a k 1 a t a k 1 a t a k 1 a t -a n 

Delete -: Extrametricality: Insert and Link *: 

* * 

rJ rJ rJ rJ a <a> 
II II 11\ II II 11\ 

a k 1 a tan a k 1 a tan Blocked by OCP 

Output: 

aklcit:an 

Notice that the above analysis does not require the construction 

of metrical constituents, yet it accounts for all the data and also pre-

diets the same typology of suffixes that is predicted by the metrical 

analysis. The approach taken in the foregoing non-metrical analysis is 

parallel to that taken in Pulleyblank's tonal po:arity analysis of 

Margi. It is true that there are substantive differences between Taga-

log stress and Margi tone: Tagalog stress is realized as both length 

and high pitch, whereas Margi has underlying high and low tones but no 

tone-related length contrast. Despite these differences in phonetic 

substance, however, there appears to be no functional difference between 

Tagalog stress and Margi tone other than the fact that they link in dif-

ferent directions. In fact, the polarity effects in these two languages 

are strikingly similar. 
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Thus, the phenomenon of polarity is instantiated in the stress 

system of Tagalog. Since Pulleyblank 1986 has demonstrated that polar-

ity is best viewed as an autosegmental process, the facts of Tagalog 

stress lend further support to the claim that stress is an autosegment. 

In summary, I have proposed two slightly different analyses of 

Tagalog stress. Both of these analyses depend crucially upon the as-

=~ption that stress behaves autosegmentally. The essential difference 

between them is that one analysis utilizes illetrical feet while the other 

d~~s not. Under the non-metrical analysis, the autosegmental property 

of polarity is instantiated for stress in essentially the same manner as 

it is instantiated in Margi's tonal system. Furthermore, both analyses 

predict the attested typology of suffixes in terms of how an autosegmen-

tal accent might be expected to combine with segmental material. 

5.4. Conclusion: Constraining the Interaction of Stress and ~oot
Building. 

This chapter has utilized data from Mayo and Tagalog to support 

the Autosegmental Stress Hypothesis, which asserts that stress is an 

autosegment. This hypothesis makes it possible to account for foot-re-

lated stress systems in terms of two independent precesses, the con-

struction of headless feet and the assignment of a stress auto segment to 

those feet. The inherent headlessness of feet in Mayo was attested by 

the obsp-rvation that, even though foot-building has to precede and fol-

low reduplication, the assignment of stress to feet must necessarily be 

delayed until the postlexical stage of the derivation. Indeed, the 

presence of heads during the lexical phonology, which would be required 
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under the theories of H&V and Hayes, would greatly complicate the analy-

sis. 

Regarding the autosegmental nature of stress, two kinds of evi

dence ~ere presented. First, lexical accent in both Mayo and Tagalog 

floats in the same manner as autosegmental tone is known to float in a 

number of languages. Second, all instances of stress in Mayo's unac

cented words are accounted for via a single rule which inserts and links 

a stress autosegment from right to left in the foot, if there is one, 

else in the word. The latter situation provides another argument for 

the separation of stress and foot structure insofar as many Mayo words 

never undergo Mayc's rule of foot-building even though they surface with 

stress. This supports the claim that stress may exist apart from foot 

structure at any point in the derivation, even in surface representa

tion. 

As a direct consequence of the separation of stress C".nd feet, it 

was noted that the ~agalog stress data may be explained either with or 

witho~t the use of feet. In either case, the source of contrastive 

stress in Tagalog 13 essentially the same as in Mayo, with one simple 

difference: whereas the Mayo stress contrast is due to the left to 

right linking of a floating lexical accent in certain words, the Tagalog 

stress contrast is attributed to the right to left linking cf the same 

kind of accent in certain words. The advantage of the autosegmental 

theory of stress over other metrical theories is that the former pro

vides a natural explanation for the apparent mobility of lexical accent 

in Mayo and Tagalog, whereas this mobility cannot be explained in any 
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principled manner if lexical accent is viewed merely as a static segmen

tal feature. 

Returning to the question of feet in Tagalog, it was demonstrated 

that a reasonable non-metrical analysis of stress is possible. In par

ticular, all of the observed stress alternations may be accounted for by 

treating stress in exactly the same manner as tone is treated in lan

guages such as Margi, i.e., as an autosegment which links directionally 

to the edges of words. It was argued, furthermore, that Tagalog's NOMI

NAL -an clitic exhibits essentially the same type of polarity effect as . 

that of Margi's polarizing prefix (section 2.2.2), and the corresponding 

analyses are strikingly similar. 

In summary, this chapter has provided evidence for the existence 

of headless metrical feet as well as foot-free stresses in Mayo, and it 

has likewise demonstrated that stress in Tagalog behaves like au

tosegmental tone. The next chapter summarizes the autose~ental theory 

of stress and discusses some residual issues regarding the claim that 

stress is autosegmental. 
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CHAPTER 6 

TOWARD A UNIFIED THEORY OF PROSODY 

The preceding chapters laid out the theoretical motivation as well 

as a broad base of empirical support for the autosegmental theory of 

stress. The aims of this final chapter are threefold. First, section 

6.1 suggests how the proposed theory might be extended to account for 

two types of phenomena which were mentioned only briefly in chapter 2. 

These are (i) multiple degrees of stress, and (ii) 'long range' stress 

shift under clash, as in the English Rhythm Rule. Next, section 6.2 

discusses a potential objection to the autosegmental theory of stress. 

This concerns the observation that stress autosegrnents never seem to un

dergo the autosegrnental process of spreading. It is suggested, as a 

preliminary explanation, that stress cannot undergo spreading because to 

do so would conflict with its central function in setting off one ele

ment in a representation as more prominent than all the others. The 

final aim of this chapter, which is covered in section 6.3, is to pre

sent a brief synopsis of the autosegmental theory of stress. 

I begin with a discussion of how the theory proposed in chapter 2 

might be ext~11~ed so as to account for the existence of multiple degrees 

of stress within a single domain. 

6.1. Accounting for Multiple Degrees of Stress. 

Although the focus of this study has been the development of a 

theory of stress placement, chapter 2 briefly mentioned two types of 

phenomena which imply the existence of some kind of hierarchical rela-
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.tionship between individual stresses. One of these is the occurrence of 

multiple degrees of stress in a large number of languages. The other 

phenomenon might be referred to as 'long range' stress shift; section 

2.2.1 discussed the English Rhythm Rule as an example of this. In this 

section I suggest how the autosegmental theory ~f stress might be ex

tended in order to account for these two sets of phenomena. 

Looking first at the occurrence of multiple degrees of stress, how 

might the autosegmental the~ry of stress be extended or augmented in or

der to account for this phenomenon? Before attempting to answer this 

question, consider how the theories of Hayes, Hammo~~ and H&V have han

dled multiple degrees of stress. Since each of these theories views the 

foot as a grouping of abstract terminal elements, one of which ha.s ~o be 

a head, it is quite natural for the heads of feet to themselves be 

grouped into super-feet, also known as cola (Stowell 1979, Hammond 

1987a) or word trees (Hayes 1981). One of the members of each colon or 

word tree is then designated as the head using the same kinds of cevices 

that are available for designating one of a foot's terminal elements as 

the head of that foot. This process, which may be repeated for as many 

levels as necessary in order to derive all of the observed degrees of 

stress, was illustrated in section 1.2.2. 

The same basic approach may be applied to stressed feet that have 

been derived under my proposal. The only difference is that feet are 

headless in my theory, so it is not possible to group heads into cola. 

Instead, the stresses themselves must be grouped into cola. A stress 

autosegment is then inserted and linked (on a higher line) in each 
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colon. The docking point in this case is a foot-level stress autoseg-

ment, and the direction of linking mayor may not be the same as the 

direction of linking of the foot-level stress. This is illustrated 

schematically below. 

(1) * 
I 

(* ... ) 

I I 
(u (7) (0' u) Example: Mississ£ppi 

Higher-level cola may subsequently be built in order to create as many 

degrees of si:ress as needed. Following the theories of Hammond 1987a 

~~d H&V, I assume that the the phonetic distinctions between the various 

degrees of scress are generated during phonetic implementation. 

Next, consider how this approach might be used to account for the 

case where stress shifts (under clash) to a stress-bearing unit which is 

not adjacent to the stress-bearing unit that it shifted from. Section 

2.2.1 cited the English Rhythm Rule (Chomsky and Halle 1968, Liberman 

and Prince 1977, Kiparsky 1979, Prince 1983, Hayes 1984, Halle and 

Vergnaud 1987b, Hammond 1988a) as an example of such a phenomenon. A 

sample set of the relevant facts is repeated below from section 2.2.1. 

The basic observation is that the leftmost of two primary stresses moves 

leftward (to the site of a formerly subsidiary stress) when the two pri-

mary stresses occur on adjacent syllables in certain phrase-level con-

texts. 

(2) (a) Tennessee 
(3) (a) Mississippi 
(4) (a) apalachic6la 

(b) Tennessee Williams 
(b) M1ssissippi River 
(b) apalachicola arnie 



339 

Three observations should be not~d about (2) through (4). First, unlike 

the movement under clash that occurs in Italian (section 2.2.1), the 

movement in this case is 'long distance' in the sense that it skips one 

or more intervening stress-bearing units. Second, the movement is not 

to a formerly stressless position but rather to a position which already 

bore non-primary stress. Third, the position from which primary stress 

moves does not become stressless. Rather, it acquires a non-primary 

stress. Thus, the Rhythm Rule has the effect of 'swapping' the posi-

tions of a primar/ and a non-primary stress in order to resolve a clash 

between two primary stresses within a phrase. 

The model in (1) may be used to derive the English Rhythm Rule as 

follows. First, the output of all lexical stress assignment rules is 

derived by building cola on top of foot-level (i.e., line 1) stresses, 

as shown in (5). 

(5) Output of Lexical Rules: 

* * 

(* *) (*) 

I I I 
(cr cr) (cr cr) (cr cr) 

II II II II II II 
[M iss iss ipp i] [R i v er] [Mi ssissippi] " . [River] 

Next, Bracket Erasure (i.e., entering the post-lexical phase) results in 

an OCP violation in that t'oTO tokens of line 2 * are linked to adjacent 

tokens of line 1 * This is resolved by delinking the leftmost line 2 * 

and relinking it from left to right to the first potential anchor, which 
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is the leftmost token of line 1 * The resulting representation is il-

lustrated below. 

(6) Output of Clash Resolution: 

- .., 

(- ... ) (*) 

I I I 
(0' 0') (0' 0') (0' 0') 
II II II II II II 

M iss iss ipp i R i v er M£ssissippi R£ver 

Thus, the English Rhythm Rule may be derived by building super· 

feet (or cola) which consist only of autosegmental stresses and then di· 

rectionally linking a second stress autosegrnent (on line 2) in each 

super-foot. The OCP forces the leftmost of two adjacent line 2 stresses 

to delinki it then relinks to t~e leftmost line 1 stress. It is possi-

ble that other approaches would also be compatible with the theory of 

stress that has been proposed in this study; I leave this as an area for 

future research. 

In conclusion, the existence of multiple degrees of stress within 

a single domain does not pose a problem for the autosegrnental theory of 

stress, nor does the English Rhythm Rule pose a problem. In both cases 

I follow the theories of Hammond 1987a and H&V in constructing super-

feet from lower level stresses. 

Next, I discuss the autosegrnental process of spreading and its 

relationship to the auto segmental theory of stress. 



341 

6.2. Can Stress Spread? 

Chapter 2 pointed out that a common property of autosegrnents is 

their ability to link to more than one p-bearing unit at the same time; 

this is generally known as one-co-many mapping. As was stated in chap

ter 2, the autosegrnental theory of stress predicts that one-to-many map

ping should be able to apply within stress systems, and yet this seems 

to be unattested. That is, stress does not appear to spread. Rather, 

stress normally surfaces on only one terminal element of a foot or word. 

If stress is in fact an autosegment, then why don't we observe instances 

of stress spreading to a neighboring terminal element? 

The failure of stress to spread within a foot cannot be attributed 

to any property of feet for two reasons. First, chapter 2 argued that 

feet are not utilized in unbounded stress systems, and yet unbounded 

stress has never been =bserved to spread. Even if it were the case that 

some inherent property of feet were preventing foot-bound stress from 

spreading, this could not account for the failure of stress to spread in 

unbounded stress systems. 

The second reason why the failure of stress to spread within a 

foot cannot be attributed to any property of feet is that foot-bound 

spreading processes are in fact attested. If the foot itself were some

how responsible for the failure of stress to spread, it should prevent 

other autosegrnents from spreading as well, yet this is not the case. At 

least two instances of foot-bound tonal spreading processes have been 
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reported. One of these concerns the Capanahua data which were described 

and analyzed in section 4.2; the other is discussed below. 

Yip 1984 claims that foot-bound tonal spreading occurred in Chin

ese verse of the 6th century A.D. Yip points out that feet had been 

used in Chinese verse for many centuries prior to this time, but that it 

was right around the 6th century when tones began to appear in Chinese. 

It is known that tones arose from distinctions in syllable closure, and 

yet these distinctions were not utilized for versification until they 

switched from being distinctions in syllable type to being tonal dis-

tinctions. (See Yip 1984 for references which argue for these claims) 

The role of these tones in Chinese versification was as follows. 

Rather than having one prominent syllable per foot, as is usually ob

served in stress systems, both syllables of a given foot had to have the 

same tone, thus restricting the poet's selection of lexical items for a 

given context. Furthermore, in those cases where the tone of a syllable 

was not underlyingly specified, it acquired the tone of its immediate 

neighbor within the same foot. Thus, this is a clear case of one-to-

many mapping of a tonal autosegment within a foot. (The reader is re-

ferred to Yip 1984 for the data which support this claim) . 

Interestingly enough, the Chinese foot came into disuse shortly 

after the introduction of tones into the grammar. Yip 1984 suggests, as 

an explanation for this development, that the role of the foot as a 

rhythmic organizer was obscured by the introduction of multiple lexical 

tones; I do not pursue this hypothesis here. 
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Thus, 6th century Chinese apparently exhibited one-~o-~~y mapping 

of tonal autosegments within feet, but foot structure apparently disap

peared from Chinese grammar shortly after one-to-many mapping was inno

vated. In addition, section 4.2 discussed a present-day example of 

foot-bound tonal spreading in Capanahua. Two points should be noted re

garding these spreading processes. First, they constitute further evi

dence for the Foot-as-Domain principle (section 2.3.3.1). Second, they 

demonstrate that the foot cannot be responsible for the failure of 

stress to spread, for if that were the case, then it would not be possi

ble for tone to spread within a foot, and yet such spreading is 

attested. 

I have not been able to find any other instances of tone spreading 

within a foot, but van der Hulst and Smith 1982 discuss two purported 

examples of foot-bound spreading of the feature (NASAL]. One of these 

occurs in Applecross Gaelic, in "hich the leftward spread of (+NASAL] 

never extends beyond the onset of the stressed syllable. The other ex

ample comes from Brazilian Guarani, in which the foot is argued to be 

the dom~in into which nasal autosegments are inserted, linked and 

spread. However, since each of these languages allows (NASAL] to spread 

beyond two syllables, and since section 2.1.1 argued that feet are at 

most binary, it is not clear that the spreading processes in these lan

guages are blocked by foot boundaries. ~ther, it is the presence of 

stress itself which appears to block the spreading of (NASAL}, despite 

the fact that the latter is not considered to be a distinctive feature 
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of stress in either of these languages. Thus, these data do not seem to 

constitute genuine examples of foot-bound spreading. 

In summary, one-to-many mapping of foot-bound tonal autosegments 

is in fact attested in at least two languages, and yet it appears that 

there are no instances of the spreading of a foot-bound stress autoseg

ment, nor does stress appear to spread in any other domain. Why shoul~ 

this be so? I suggest, as a preliminary answer, that one-to-many map

ping is incompatible with the primary function of stress, which is to 

single out one element in a representation as more prominent than all 

the others. In ether words, sin~e spreading rules are attested for 

other autosegments both within the foot as well as within the word, it 

should be possible for a grammar to have a rule which spreads a stress 

autosegme~t. The complete absence of spreading processes which target 

the stress autosegment may well be due to stress's primary function of 

singling out one terminal element and making it more prominent than all 

the others. 

In conclusion, the absence of spreading processes which target 

stress autosegments cannot be attributed to any property of feet. 

Rather, this has to be viewed as an idiosyncratic property of the stress 

autosegment just as downstep is considered to be an idiosync~atic prop

erty of tone. I assume, as a preliminary hypothesis, that spreading is 

simply incompatible with stress's primary function of singling out one 

ternlinal element and making it more prominent than all others. However, 

since the pursuit of this hypothesis could easily constitute a lengthy 

study in its own right, I leave it as a topic for future investigation. 
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6.3. A Summary of the Autcsegmental Theory of Stress. 

The central claim of this study has been that stress is an au

tosegment, but many of the arguments for chis claim have made use of the 

independent claim that stress must be separated from foot structure. 

Accordingly, chapter 2 began with a review of the arguments for the lat

ter. This was broken down into two steps. First, it was argued that 

metrical heads are redundant and therefore should not be included in a 

theory of stress. Instead, the concrete feature (or set of features) 

known as stress may be used to account for all phenomena which hereto

fore have been attributed to metrical heads. Second, it was argued that 

stress and metrical feet are in fact separate entities. In order to 

demonstrate this claim, two sub-points were established: (i) metrical 

feet can exist without any corresponding stress, and (ii) stress can ex

ist without any corresponding metrical feet. Evidence for the first 

sub-point came fro~ the theory of prosodic morphology (McCarthy and 

Prince 1990, Crowhurst 1991b) as well as from the facts of YidinY stress 

(Dixon 1977, Crowhurst 1991a, Crowhurst and Hewitt, to appear). Evi

dence for the second sub-point came from arguments for the auto segmental 

nature of stress. These arguments were based on a comparison of the set 

of all autosegmental properties with the set of all the properties of 

stress. After eliminating those differences which pertain only to pho

netic substance and not to formal behavior, it was concluded that the 

formal behavior of stress is essentially identical to the formal behav

ior of autosegments, i.e., stress is an autosegment. 
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It was also pointed out that the separation of stress and ~etrical 

feet is not new to the theory presented here. For example, although H&V 

assume that metrical feet have heads, the possibility of headless metri-

cal feet is built into their formalism by virtue of the fact that their 

rules of constituent construction make no direct reference to heads. 

Rather, the assignment of heads to feet is handled by a separate rule or 

set of rules ordered after the rules which generate metrical constitu-

ents. Since the assignment of heads is explicitly ordered as a separate 

rule following the construction of feet, there exists a point at which 

feet are headless. Assuming, furthe~ore, that individual grammars are 

free to select some rules and omit others, H&V thus pr~dict that a lan-

guage might have a rule generating metrical constituents but no rule as-

signing heads to those constituents. Halle and Idsardi 1992 are even 

more explicit in separating heads and feet. However, all heads are de-

rived from metrical structure in their theory, whereas in my theory 

heads are completely replaced by stress, which is formally independent 

of metrical structure. 

The autosegmental nature of stress was then formalized as the 

Autosegmental Stress Hypothesis. Based on Hayes' 1991 inventory of 

feet, a simple inventory of primitive headless feet was proposed, and 

the following inventory of headed feet was generated by applying the 

Autosegmental Stress Hypothesis to the proposed headless feet. 

(7) The Surface Typology of Binary Headed Feet: 

Ca) Syllabic. Left-headed: • 
«(1 (1) (Warao) 
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(b) Syllabic. Right-headed: * 
(a a) (Mayo) 

(c) Moraic. Left-headed: * 
(Cairene Arabic) 

(d) Moraic. Right-headed: * 
(Turkish) 

(e) Iambic: Preferred: Else: 

* * 
(Hixkaryana) 

In addition to the Autosegmental Stress Hypothesis, this proposal 

has invoked four basic principles. These are the Foot-as-Domain Princi-

pIe, the Weight-to-Stress Principle, the Degenerate Foot Principle and 

the Uniform Linking Constraint. The latter is a universal constraint on 

word-level representations which follows from H&V's Recoverability Con-

dition and is required by other theories of stress including those of 

H&V, Hammond 1990b and Hayes 1987, 1991. The remaining three principles 

define the three ways in which individual stresses may be linked within 

feet. By assuming that stress is a distinct autosegment unique from 

tone and other autosegments, it is possible for these special principles 

to apply uniquely to stress just as other principles apply only to cer-

tain other autosegments. 

The Weight-to-Stress Principle additionally makes it possible to 

account for unbounded stress systems without the use of feet. In con-

junction with the auto segmental theory of stress, this principle pre-

dicts exactly six types of 'unbounded' stress systems. Section 3.2 ar-

gued that these six systems are in fact the only ones that are attested. 
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The chart in (8) summarizes the typology of stress that is pre

dicted by combining autosegmental theory with the Foot-as-Domain Princi

ple and the Weight-to-Stress Principle. 

(8) Word and Foot as Domains of Stress Assignment: 

Foot-Building: Yes Foot-Building: No 

Stress Domain: Word Old English Huasteco 

Stress Domain: Foot Warao, C. Arabic (Not possible) 

Chapter 4 demonstrated that YidinY is somewhat unusual in that the 

Weight-to-Stress Principle plays a role in stress assignment even though 

the foot-building process is insensitive to syllable weight. It was ar

gued that the proposed autcsegmental analysis is superior to other anal

yses that have been proposed because the former utilizes only inde

pendently required principles and devices, whereas other analyses of 

YidinY have been forced to include ad hoc devices as a result of the in

correct assumption that feet have inherent heads. 

Chapter 5 argued that stress is capable of floating in Mayo and 

Tagalog. The facts of Mayo require not only that stress be treated as 

an autosegment but also that stress be capable of being inserted and 

linked in the word domain as well as in the foot. It was argued that 

the theories of H&V and Hayes are incapable of accounting for the facts 

of Mayo stress without resorting to ad hoc devices. 

This chapter began by considering how the proposed theory might be 

extended to account for multiple degrees of stress as well as 'long 
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range' stress shift under clash, as in the English RhythLl Rule. I then 

addressed the question, which was raised in section 2.2.3, of why there 

appear to be no spreading processes which target the stress autosegment. 

It was noted that this fact cannot be attributed to any property of 

feet, for at least two instances of foot-bound spreading of tone have 

been noted. It was suggested, as a preliminary explanation for the 

failure of stress to undergo spreading, that one-to-many mapping is in

compatible with the primary function of stress, which is to single out 

one element in a representation as more prominent than all the others. 

Further issues remain to be resolved. One of these concerns the 

question of whether stress is a unique autosegment or whether it is sim

ply parasitic on other autosegments. Although I have assumed through~ut 

this study that stress is an autosegment, I have not attempted to define 

it in terms of specific phonetic features. If there is no unique stress 

autosegment, i.e., if stress systems are free to utilize anyautosegment 

to represent stress, then it must be explained why only a small subset 

of the universal inventory of autosegments is utilized by stress sys

tems. If, on the other hand, there is a unique stress autosegment which 

is different from all other autosegments, then it remains to determine 

what it is that makes this autosegment phonetically distinct from other 

autosegments such as tone, [NASAL], [BACK] and [ATR]. I leave this as a 

question for future research. 

Another issue concerns the representation of mUltiple degrees of 

stress. Although a tentative proposal was suggested in section 6.1, it 

entails the admission of a new foot type, one which is constructed from 
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stress autosegments rather than from syllables or moras. Again, I have 

left this as an untested hypothesis for future investigation. 

In conclusion, the theory proposed here derives all of the ob

served properties of stress from independently-needed principles and de

vices. In particular, it has been shown that stress behaves as an au

tosegment which, in many cases, utilizes the foot as the domain in which 

linking and other auto segmental processes occur. By viewing stress as 

an autosegment, many of the rules, devices and parameters which hereto

fore have been used only to describe stress (such as conflation, stress 

clash resolution and boundedness, to name but a few) may be eliminated. 

Thus, the auto segmental theory of stress constitutes a significant sim

plification of phonological theory in general. 
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