e

AR

-,

AT,

SUPRASEGMENTAL PHONOLOGY
by

WILLIAM R. LEBEN
B.A., Boston College
1965

MeAo, Northwestern University
1968

SUBMITTED IN PARTIAL FULFILLMENT
or THE REQUEREﬁENTS FOR THE
DEGREE OF DOCTOR OF

PHILOSOPHY

at the

MASSACHUSETTS INSTITUTE OF
TECHNOLOGY

4

>September,rl973

blb'.‘l‘ﬁ.(iltol‘sollﬁﬁﬁai.

Sif‘;natul"e of Author R R N
Department of Foreign Literatures and

Linguistics, August 17, 1973

Certif‘ied by ..ﬁ't.ll.tblt'..hni.l!!.Ql.‘.‘..!l'&l.i‘!&&!retlh.
© Thesls SuperVLQOr

":l',';l‘;!.ll!'tth.ioItllll..otolll‘.&ﬂ!!l(tt.st..l

Ma Chairman, Departmental Committee on

Accepted DY ..,

Mm;nwrrﬂw ,
NOV 26 1973

L'BRAR‘ES / .

Graduate Students

R SE




\
i
1

f

SUPRASEGMENTAL PHONOLOGY

by
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of the requirements for the degree of Doctor of Philosophy.

ABSTRACT

This thesis demonstrates properties of suprasegmental
features, phonological features which are underlyingly
represented on lingulstic units larger than the segment.
Suprasegmental tonal operations are described in several
languages of West Africa: Mende, Tiv, Maninka, Bambara,
and Hausa. Rules governing nasal prosodies are formulated
for two languages of South America: Terena anc Desano,

Suprasegmentals are shown to have a number of char- e
acteristics which distinguish them from segmental features. ’

They are shown to be represented on the morpheme and on the

phonologlical word. The possibility of regarding the syl-
lable as a feature-bearing suprasegmental unit is considered
and rejected.

Thesis Supervisor: Morris Halle

Title: Professor of Linguistics




%

-7

ACKNOWLEDGEMENTS

I wish to express my gratitude to the many colleagues who
have helped me with the work that has resulted in this thesis.

First and foremost, I am greatly indebted'to my disSertation

advisor, Morris Halle, whose advice and whose broad range of

knowledge have, along with his encouragement and (at appropriate

points) discouragement, been a totally crucial component in the

present effort. In addition, I am grateful to the other members

of my thesis committee and to the remaining faculty, students,

and hangers-on in the Linguistics Group at M.I.T. for much

needed support and criticism., A special note of thanks must zo

to Larry M. Hyman, who read and commented on large sections of
the manuscript and kept mé in a constént sﬁppiy of matefial
that might have a positive or negative bearing on my proposals;
to Joan W. Bresnan, whose thoughtful advice, encouragement, and
commiseration got me through the darker moments; to Stephen R.
Luckau, who tirelessly exchanged ideas with me on subjects
discussed in this thesisj and to Victoria Fromkin, who made a
number of constructive suggestions regarding the substance and
the form of the first two chapters. Finally, I would like to
thank Richard A, Spears and James D, McCawley for first showing
me that it was possible to sort oﬁt thé intricacies of tonal
data into a coherent account. A ‘

I would also like toc gratefully acknowledge the fellow-
ship support of the National Institutes of Health and the

National Science Foundation while I was a graduate student at




©

o

M.I.T. and, in addition, faculty research grants from the

NDEA African Language and Area Center and the Committee for

Research in International Studies, both at Stanford University.

Without thls .ssistance, it would have been impossible to

undertake and to follow up on the work that has led to this

thesis.,




1%}

T

CONTENTS

INTRODUCTION ......."...'.."l'.l......;..ﬁ.l.........

o T

CHAPTER ONE. The theory of suprasegmental representation.

lOO‘Introduction .0.....0'...0.0..O.l..’.'li00..'
1,1. Segmental representation of tone .(..ecvvennn

1.2. Some apparent ldiosyncrasies in the
N behavior Of tone ..QI.....l...l.‘...;..Q.lUQ

1.3. Contour tone features w.vesseeseessesssssses
1.“. Tone mapping I‘fules R R E R TR A S A S

FOOtnOtes ..0..‘.‘..'..0...‘......l‘..v.‘...ﬂ..’....

CHAPTER TWO. Suprasegmental tones in Mende.
2.1, Tone Deletion vs, Tone Extension s.eccessess
2.2. The uhderlying tonal system cesesecesotete e
2.3, Tone Mapping ceeevessscsserscessosenssssncossso
2.4, Segmental sequence features Cevensesecnesans

2.5. Refinements lI..‘.'....I.;"...'.Q."......‘l...

FOOtnOteS .’.......l.....‘......C&..'...IQIII'.....‘

CHAPTER THREE. The tonal system of Tiv.
3.0, Introduction .seecosssssssesesssesnosssssnsns
3.1, Downstep ..;.....}..w.....g..;..............
3.2, General features of the verbal system ......
3.3. General Past and Imperative (sciceveccevenes
3.4, Continuous .......,.................,..;..,
3.5, HADLLUAL 4oeennneennesanneesnnsasassonnasns
3.6, TFuture, Recent Past, and Subjunctive ...«..

FOOtnOtes ....h.........0....'_0GA!QAiiI)..ﬁﬁ.“I‘“..".‘.

10

19

24
36
Lo
49

51

5T

64
68
74
84

86
86

89

91
105
106
112

114




0

CHAPTER FOUR. Tone Spreading 1in Maninka, Bambara, and Hausa.

)4.0. IntroduCtion I..0....'...."..Il‘.‘.‘..‘..‘...._...

4,1. Tonal alternations in Maninka ..ceseesscessens

k.2, The underlying tonal system of Maninka ...se4e

4,3, Suprasegmental operations in Maninka and

Bambara ....Q.'I..'.O........!.l....l....‘.l.".
. 4,4, Tone Spreading 17 HAUSE esveensconsssasscsnsas

Footnotes .'......‘...vOOOOQ'll..‘l...l"‘l...l'....t'

CHAPTER FIVE. Nasalization prosodies

5.1. Nasalization in TErena s.cescccsssscessssssons
5;2Q Nasalizatien in Desano ................(.}....
5.3, Nasalization in Guarani ..............}...o...

5.4, Segmental influences on Mapping eecececsoecsse

CHAPTER SIX. Syllable and mora as prosodic units.

| 6.0, INETrOdUCEION +eeevennnsosnensosanssssnsncesens
6.1. Trubetzkoy's typology of 'accentual systems ...
6.2, VWang's arguments for tones on syllables ......
6.3. Lehiste's definition of suprasegmentals ...
6.4, Syllabie and mora in accentuation rules ......

Footnotes .’.....O.'....D..........'.l.....‘....l'l..

BIBLIOGRAPI{Y .....I'I.‘.llﬂ.....ﬁ.....;.Q"'l...‘.ll.vl..'..l

BIOGRAP}{ICAL NOTE 'l.‘...Q.....‘O...0...“"...!C.Q’...IQIOO

116

117

123

127
131
136

. 138

5.0. IntrOduction EEEREEENEEIEZ IR N I BRI N B N SN SR N I S I

138

140

154

157

162
167
174
178
180
193

194

199




O

INTRODUCTION

Thls work is dévoted to establishing the»existence of a
suprasegmental level of representation for certain phonological
features, 1n particular, for tohe and nasality in a number of
languages, and to exploring the implications of this proposal
for certain aspects of phonologlcal theory. Certainly, the
suggestion of the existence of suprasegmental features 1s not
in itself new, but at several points, differences in various
proposals for suprasegmental representation are noted and
discussed; cf. especially chapter 6., The most impOrtant
conclusion reached is that various facts about the behavior
bf tone would introduce seemingly inescapable anomalies unless
interpreted in the light of the particular suprasegmental
hypotheslis put forward here.

I have attempted to strike a balance between the néed
for some depth in the analysis of the languages discussed and
the need to consider enough different languages to suggest a
proper interpretation of the evidence., Often énough, what
seems lncredibly exotlc or complex in a given~1anguage turns

out, uponbdeeper analysis and compariSOn with other languages,

to be rather straightforward and expected. Furthermore, a

suggestion that may appear rather stralghtforward or unsur-
prising when expressed 1nformally may, when formalized appro-
priately, lead to anomalies or provide the key to interpreting

other data, which may have appeared unrelated at first glance,




For this reason, I have attempted to describe each language

as deeply as time and the avallability of data would permit
and to formalize the resu;temwhenever the resulting etatement
appeared to shed light on other problems encountered.

| In some cases, I fear that I have failed miserably. At
a number of points in the discussion,vfor example, I uncover
instances in which a linguistic entity aﬁpears to act like a
single segment in some respects but like two segments in
others, In Standard Thai, for example, the first element of

a compound in certain instances has its vowel shortened, so

that two underlying vowel segments are collapsed into one;

whenever this happens, an underlying rising or falling tone

is collapsed into a mid tone, In the analysils of Mende pro-
‘ N , 7
posed in chapter 2, or, apparently, in any reasonable analysis

of Mende, 1t is necessary to view tone sequences as represented

as a sequence of features on a single segment at some level of

representation. 1In the discussion of syllables in chapter 6,

~cases are encountered in which a sequence of two apparently

distinct segments count as only one segment for the operationb
of phonologieal rules, These 1lnstances are not predicted by
the theory I propose, and it seems llkely that a truly
adequate theory may be able to treat them all properly in one
and the same way.

What I have attempted to do 1s to make as much sense as

possible of the data at hand--that is;, to propose principles
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with some plausibility thatvexblain the data and to examine
the ihteraction of these principles ﬁith a view to finding
ways In which they either reinforce each, other orlpresent

anomalies, The ability to acéommodate a rather significant

array of facts does not in itself establish the correctness

of my proposals, but 1t does help define a potential area of

concern for related future work, which hopefully will not
only avoid whatever pitfalls I have stumbled into but also

succeed at least as well in providing explanations on

specific points,
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CHAPTER ONE, THE THEORY OF SUPRASEGMENTAL REPRESENTATION

1.0, Introduction.

1.0.1. Perhaps'the most striking aspect of the description
of tone is the number of distinct kinds of underlying repre-

sentation that have been posited for it in various languages.

 For example, Edmondson and Bendor-Samuel (1966) claim that the

tonal patterns on words in Etung are such that tone cannot
reasonably be regarded as other than a feature of the phono-

logical word; Rowlands (1959) makes a simllar claim for

'Gambian Mandinka. Welmers (1962) makes an observation about

stress a351gnment in erlle which he regards as formulable
only if tone is expressed as a feature on morphemes. Similar-
ly, McCawley (1970a) proposes that in Bantu verbs and in the
Southern and Western Kyushu dialects of Japanese, tone is

phonologically represented as a morpheme feature assigning

pitch to the pitch-bearing unit; this proposal draws on the

observation in McCawley (1964) that in Southern and Western
Kyushu, the amount of tonal information necessary in an
underlying representation is independent of the 1ength of the
morpheme. At the same time, Pike (1948) defines the syllable
as the tone-bearing unit in a tone language; McCawley (1964,
1970a), too, adopts the syllable as the domain of tonal
features in tone languages, and Wang (1967) also argues in

favor of this position. Finally, Woo (1969), Schachter and
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" many different types of representation. Most phonological

~are represented as features on morphemes or larger units.,

11

Fromkin (1968), and Maddleson (1971) express tone phonolog-

ically as a feature on segments.

1.0.2. Is tone such a special phenomenon that it must be
viewed as a feature on morphemes or larger units in some
languages, as a feature on syllables in others, and as a
feature on segments in still others? If'so, then thére is
something to explain: namely, why tone, unlike any other

linguistic entity we know anything about, 1s capable of this

features appear to be capable of only one type of represen-
tation; for example, features like [continuant] or [strident]

are almost universally maintained to be features only on

| . .
segments, while features like [+Past] or2[+First Conjugation]

Although Chomsky and Halle (1968), hereafter SPE, propose a

convention assignihg thése morpheme features to individual
segments in order to account for certain phonological facts,
it 1is ciear that such features are not subject to the sorts
of phonological changes that tone may undergo. The repre=
sentation of features on syllables is discussed and rejected
in chapter 6; but, granting for the moment that some types of
features might be expressed on syllables, we lack clear é
evidence which would distinguish the behavior of such features N
from the behavior of features on other linguistic units, such

as the morpheme or the segment; this makes it hard to come by

4
°©
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justification for positing tone as a feature on syllables.
Still, if we abandon the claim that tone is capable of all of
these different kinds of representation, then an equally
difficult quection arises: what has caused thesé diffengppwv

representations_to be proposed, and what principles 1limit the

~avallable representations for tone?

- 1.0.3. The basic thesis that will be defended here is that

tone is not really all that different from other phonological
phenomena that have been studied, that at least one of these
other phenomena--nasalization-~is also expressible as a
feature on two different kinds of linguistic unit (ecf. chapter
4), and that, given a proper analysis of the data, there is

ho contradiction or paradox involved in ﬁaintaining that

~these phenomena behave sometimes like segmental features and

sometimes like suprasegmental features, where "suprasegmental"

is taken to characterize features on linguistic units larger

than the segment,
‘To demonstrate these points, we need criteria for
differentiating segmental from supraéegmental behavior, and

these criteria will have to be specified formally. The

framework of generative phonology is an attractive vehilcle

for this purpose, since by its very nature it affords a
concrete evaluation of claims about segmental or supraseg-
mental behavior, For example, if one maintaihs thatvtoné is

a segmental phenomenon, the formalism clarifies the nature of
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the task involved in demonstrating, first, that this claim
has some content, and second, that the claim is true; one

would aim to show that there are non-segmental phonological

phenomena in language and that tone behaves not like these but

like other clear cases of segmental phenomena. Similarly, 1if

one advocates representing tone as a feature on morphemes,

one's evidence will exhibit similarities betweenﬂ;he“behaviprwd.,  -

of tone and the behaviér of undisputed morpheme features.

1.0.4, The present work, and the present chapter in partic-
ular, will point up a number of empirical predictions Jatent
in a formalism; this situation, which is not at all uncdmmon,
provides perhaps the most potent justifiqation for concern

I

with formalism in linguistic description% ‘Insofar as the

“present work is devoted to formal aspects of the representa-

tion of suprasegmental phenomena, it may appear subject to
recent attacks on the "empty formalism which has characterized
generative phonology and its derivatives to date" [Ohala,
1972]. Ohala (1973) has condemned "the sterile, faddish

formalism and unchecked speculation that characterizes most

‘of generative phonology and its offshoots."

‘The speculation which Ohala criticizes 1is in fact
checked, and rather conclusively at that, by linguistic data.
To the extent that a totally explicit ana1y§is seeks to ex-
plain why a certain set of facts obtain, it makes predictions

that go beyond the data; this is so because any explanation
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must rest on empirical assumptions that are 1ndependeﬁt of
the data explained (cf, SPE and Chomsky, 1965)., As thé
accuracy of the predictions is examined, the validity of the
explanation c.n be Judged} A linguistic formalism would be
sterile 1f in principle it provided no clue as to the adequate
representation of linguistic statements--if, in short, it made
no empirical predictions. But the formalism of generative
phonology, while it may turn out to be inadequate, 1s hardly
to be characterized as sterile, in this sense.

Kiparsky (1972), in a discussion of two Finno-Ugric

languages, has provided what 1s perhaps the clearest example

to date of the benefits achieved from the current "fad" of

formulating rigorous, explicit descriptiéns. Eastern Cheremils
has a stress rule which, expressed inforﬁally, has two ﬁarts:
(i) STRESS (Eastefn‘Chefemis)44
1. Accent the last unreduced vowel of the word.
2, If there is no unreduced vowel, accent the first
syllable,

In Komi, on the other hand, stress is assigned in the follow=-

ing way:

(2) STRESS (Komi)
| 1. Accent the first heavy vowel in the word.

2. If there 1s no heavy vowel, accent the last vowel,
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Hence, 1f we symbolize reduced or non-heavy vowels with %, we
may schematize facts of these languages 1n the following way,

using C0 to designate any number of consonants:

(3) a. Eastern Cheremis

v /
i. COV(EOVCOVCo
~ et ~
i1, COVCOVCOVCo
b. Komil
(V) /
i, COVCOVCOV(’)O
(%) v N4
ii, COVCOVCOVC0
Now, Kiparsky observes, 1f we attempt to formulate Part 1 of

the Eastern Cherémis stress rule in the Simplest way (i.e,

using the "simplistic" notion employed in SPE), we arrive at

‘the following result, which has been modified from Kiparsky's

V'published version to reflect some recent unpublished work by

M. Halle and J.-R. Vergnaud:

(4) STRESS (Eastern Cheremis)
V — [+acec] / __ Q#
| " CONDITION: Q # ...[-reduced]...

In this rule, Q is a variable which can stand for any string

of segments that does not contaln a word boundary; the condition

imposed on Q, which prohibits it from containing unreduced

vowels; guarantees that the final unreduced vowel of the word =

will be accented, But in addition to expressing the first
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part of the informal stress rule in (1), (4) also automatically

yields the second part; there i1s a general convention on the
interpretation of variables like Q which requires that the
first expansicn of Q must be the maximal one (in this case,
the expansion whlich makes the V to be accented the first vowel
in the word); furthermore, once we establish that the rule
applies in this environment, subsequent applications of the
rule to noninitial vowels are blocked by a convention speci-
fying disjunctive ordering for the environments enumerated by
Q.

For similar reasons, the simplést statement of Part 1 of

the Koml stress rule automatically ylelds Part 2 as a specizal

case: %
. K
(5) STRESS (Komi)

V — [+acc] / #Q __

CONDITION: Q # ...[t+heavy]...

Note that the point here is not simply that our notational
conventions make possible a few elegant solutions to stress
pfoblems; rather, these notational conventions, which were
arrived at on completely independent grounds, willl, when
coupled with an evaluatlion measure, permit us to explain why
these two languages differ not Just in Part 1 or in Part 2 of
the stress rules (1) and (2), but in both parts of these

rules. Since the analysis in (4) and (5) says that only one
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rule is involved in each of these cases, it follows frbm this
analysis that a language which différs from Eastern Cheremis
or Komi in one part of the stress rule in (1) or (2) will
also optimall, differ in the other part of the stresé rule.
In addition, J. H. Greenberg and C. A. Ferguson have
privately observed that the sort of situation depicted in
Eastern Cheremis and Komi is quite common in languages. This
is exactly what our notational conventions would predict,
given that languages tend toward optimal representations for

their{rules.

1.0.5. These notational conventions, since they constitute
empirical hypotheses about how language works, are, of

course, subject to disconfirmation, Consider, for example,

the complicated account of Hausa stress 1n Abraham (1934),
From the data that Abraham gives, we may judge that stress is

assigned by the following ordered informal rules:

(6) STRESS (Hausa)
1. Assign [1 stress] to all H (for high) tones.

2. Reduce [1 stress] to [2 stress] on all vowels wheh
either LH or HL precedes in the same word or when
HI, follows in a separate word.

3., Disyllabic nouns with the pattern LH have their stress
shifted back to the L vowel when a word beginning with

H follows; the shifted stress is reduced to [2 stress].

4, In a reduplicative compound of the form LH-LH, stres?
on the first H is shifted back onto the L vowel and
reduced to [2 stress]. S o




(6) as a representation of llngulstlc data, Judging from the
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It is impossible to ekpfesé this‘acéou5t4iﬁ an elégant set of
rules using the SPE conventilons. Hence, assuming Abraham's
characterization of the Hausa stress facts to be correct, we
might look for notational conventions to supplant those of SPE
which would permit a more reasonable statement of (6) while

at the.same time providing for rules in English, Eastern
Cheremis, Komi, and other languages in which the current

notational conventions have proved adequate, On the other

~side of the coln, however, we see that the current notational

conventions, since they do appear to be justifled by the facts

of a number of languages, cast doubt upon the correctness of

relatively awkward form of (6) when expressed under these

conventions., Since Abraham's observations appear never to

have been taken serliously by any scholar, the secbnd slde of
the coin is most likely the appropriate one in this case.
This points up the function of a theory in scilentific
fact-gathering; insofar és a theory appears to be justified,
it should be permitted to shape our expectations about how

the facts will turn out; and insofar as a theory induces

emplirically incorrect expectationa, it needs to be modified
or abandoned. In the case of Hausa stress, of course, there
is a chance that the notational conventions are essentially
correct, that Abraham's report of the data»is accurate, and

that the optimal representation of the facts in this case

%&



~lignt on the behavior of tone.
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happens to appear quite awkward. This position could 5e

disconfirmed by producing facts from a closely related

language, as with Eastern Cheremis and Koml, which demonstrate

that the subparts of (6) are more closely related than the i
'present notational conventions would predict. :

In the study of tone, as in anj other study of linguistic

structure, we have every reason to expect that concern with
the formal aspects of representation,; far from resulting in
what some have called a "pseudo-algebra" or a "sterile game",
will produce a real algebra which is subject to disconfirma~

tion when applied to language and which will, in the end, shed

1.1. Segmental representation of tone.

1.1.0. As noted abové, tone is treated as a segmental
phenomenon by Woo (1969), Schachter and Fromkin (1968), and
Maddieson (1971), among others, However, in all of these

éases, justification for the segmental representétion of tone

is either extremely complex or else totally unmentioned. For
the present purposeé, it will Suffice to Summarizeqan anglysis
of tone changes in Standard Thail compounds, and then to review .
some facts from languages in which tone is subjJect to influences

from surrounding segments,
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1.1.1. The analysis of tonal changes in Thal compounds, t aken

from Leben (1971b), provides a quite succinct demonstration of

one sort of argument that may be made in favor of segmental

representation for tone, Data is from Henderson (19H9).

Thai is regarded as having two styles of speech: the
isolative style, 1in which syllables ére articulated relatively
slowly, and the combinative style, which is more rapid. th |
the combinative style, distinctions in tone and vowel length
are neutralized to a considerable extent. In particular, in
compounds, a long vowel in the first element will beushoftgned
in the combinative style, and 1lts tone, if it is a contour

tone, will be simplifled to Mid,

(7 Isolative Combinative

a. thi: nal thi- nai 'where?!
HL LH M LH

b. thi: ni ‘thi: ni: 'there'

HL H M H

¢, si: kha:u si kha:u 'white'

LH LH M LH
d. sa:u sa:u sau sa:u 'young girls'
LH IH m - LH
e. waiy waiy war) wa:y 'at your leisute'

~ HL HL M HL

The single dot after the vowel of the firstrelement“in’the

'combinative style in (7a-c) indicates that some length is

retained on vowels not followed by a consonant or glide in the

same syllable, even though shortening applies. In cases where
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the first element has an underlying level tone, shortening
applies, but the level tone is malntained as before; it is

not changed to a Mid.

(8) Isolative Combinative
a. naim  tgha: nam tgha: 'tea!
H M H M ‘ )
b, na:m ta:n nam ta:n 'sugar!'
H M H M

At this point, we may summarize the facts informally in the
following way: 1in the combinative style, the vowel of the
first element of a compound 1is shortenéd, and if it has a
complex tone, this is simplified to Mid. The following two
sets of forms establish that there is a close connection

between the shortening of the vowel and the simplification of

the tone:
(9) Isolative Combinative
~a. ton ka:n tan ka:n 'want '
- HL M HL L
b. thau ral thau rai 'how much'!

HL M HL M _

" Here we see that if shortening does not apply (that is, if

there is no long vowel to be shortened), then tone simplifi-
cation also does not apply.2
We can account for the connection between what appeared

at first glance to be two separate operations by expressing
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long vowels as geminates, VV, and by expressing contour tones
as sequences of level tones, with each level tone expressed as
a feature on an individual segment, as proposed for other

languages by Woo (1969), Vowels with falling and rising tones

- will then be represented as in (10a,b), respectively.

(10) a. Vv ) = Falling
(+H][+L]

b, v A\ = Rising
[(+L]1[+H]

This permits us to express vowel shortening and tone simplifi-
cation as a single rule, making the connectedness of these

operations explicit.

(11) VOWEL SHORTENING (Thail)

VV = V

As Sapir and others have suggested, the result of collapsing
two segments into one ié in some sense a "compromise" between
the original segments; consider, for example, a rule collapsing
a vowel and a following nasal-—the normal result is a nasalized
vowel. Establishing this as a convention on rules of collaps-
ing will cause (11) to merge the sequences HL and LH on vowels
into Mid, while leaving the sequence HH as H,

The case for underlying segmental tone features in Thal
is supported on independent grounds by the distributional re-
strictions noted.in Henderson (1949) and Abramson (1962):

contour tones do not occur on short vowels, but only on




;. 3@“

23

sequences containing a vowel followed by a voiced segment,

If contour tones are represented as sequences of level tones
and if the phonologlcal segment 1s taken as the domaln of the
level tone feature, the possibility of representing a contour
tone sequence on a single short vowel is correctly excluded in

princilple,

1.1.2. Another instance of segmental behavior on the part of
tone involves its being subJect to influences from the surround-
ing segmental environment, Greenberg (1968) discusses a number
of languages in which tone exhibits, or historically has exhib-
ited, this type of behavior. For example, he mentibﬂs a syn-
chronic example from Xhosa in which a high tone is realized as
rising when preceded by a "depressor" coﬂsqnant, such as E&,
EE&, gﬁ, V, ﬁ, but not when preceded by Jonsonants'like Ps ph,
t, §, m, £, h. As we might expect, a falling tone, which 1is
really the sequence HL, is realized as rising-falling, LHL, when
préceded by a number of this same class of depressor consonants.
(12) a. into r'thing'

H H

= 7]
g in,]a O 1dog!
. H H ‘

2]

c. lmpuku 'rat!
H HL H

[T ™ =]

d. imbhila  'rabbit'
H HL H

= ~ -l .
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A number of proposals have been advanced to account phonetically
for the influences of a preceding consonant on a tone; two of

these, presented in Ladefoged (1972) and Halle and Stevens

k(1971, 1972),’will be desecribed briefly in chapter 5, For the

case at hand, it 1s sufficient to note that, while part of the
.consonéntal influence on tone is a completely automatic conse-
quence of tﬂe physiology of speech, 1anguages-like Xhosébmust
also incorporate a phonolcgical rule which prefixes a low-toned

component to a H preceded by a depressor consonant, since the

physiology of speech is not sufficient to account for the degree

of lowering evidenced; this point is discussed at greater length

in Fromkin (1972) and Hyman and Schuh (1972).

Given this; wekmaylsay.fhét in the case of théa; tone
behaves llke a segmental feature, at least at some point in the

phonology, since it is influenced by surrounding segments; later

" we will see that non-segmental features are not subject to such

influences.,

1.2. Some apparent idiosyncrasies in the behavior of tone.

1.2.0, Evidence for segmental features of tone has led some
researchers to reduce all instances of the behavior bfktbne‘to',
a representation in which tone 1s characterized exclusively as

a feature on segments. This position is defended by Woo (1969).
Schachter and Fromkin (1968) express tone in Akan as a feature

on vowels in underlying representations; in addition, they
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permit phonological derivations to give rise to a tone feature
represented on an entity which has no segmental features other
than [+ség]. This proposal 1is reformulated in Fromkin (1972),
where thesé segmentally unspecified entities are characterized
as [-seg]. A somewhat similar proposal is made for Nigerian
and other lénguages in Maddieson (1971), but with [-syllabic]
substituted for [-seg]. |

In this section I will attempt to demonstrate that tone

does not uniformly behave like a segmental feature in languages,

that sometimes it exhibits behavior that must be characterized
as suprasegmental, Further evidence 1s presented in chapters
2, 3, and 4, To make this point, I will discuss cases in which
segmental tone features cannot explain and can only awkwardly
charactérize the operation of tone, while suprasegmental tone

features make possible a quite satisfylng explanation. In

addition, I will show that if fhe,use of segmental tone features

is extended to characterize these cases, such an extension would
make latent predictions about the possilble behavior of other

segmental features, and these predictions turn out to be false.

1.2.1. Rowlands (1959) proposes that the word 1s the underlying
tone-bearing unit in Gambian Mandinka, noting that regardless of
how many syllables a word has, essentially only two pitch pat-
terns are possible in a given environment. Similarly, McCawley
(1970a) has observed that in Southern and Western Kyushu, only

two types of tonal pattern are possible on lexical entries, a

s

v
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kfailihg pattefhhand arnbﬁéfaiiing“pattérhj he”emphasiiéé'that

the possible tonal patterns are thus completely lndependent of

the number of vowels or syllables 1n the lexical entry. Poly-

syllables can occur with only two possible patterns; and these

patterns are the same as for monosyllables, This fact is cap~-

tured by specifying each lexical entry for a value of the fea-

ture fFallingjj é phonological rule then maps the pattern onto
the segments of syllables of the lexical entry.

The same point 1s demonstrated in Tiv by McCawley (1970b);
the tonal pattern of‘a givén verbal form is arrived at byba
phonological rule which combines the basic tone of the verb with

the basic tone of the tense or aspect morpheme that is attached

to the verb, As shown in chapter 3, this rule operates without

regard for segmental information about the verb. Subsequently,
a phonologlcal rule maps the tonal pattern arrived at in this
way onto the segments or syllables of the verbal form. |

The fact that the operations which precede tonal mapping
occur without reference to segmental information is captured on
an analysis in which the tonai informétion is specified supra-

segmentally; suprasegmental tones are by definition independent

of any segments—-fathefvtﬁanwﬁéingvexpreésed as features on

' segments, they are features on larger linguistic units. This

makes it impossible for suprasegmental tone rules to refer to
individual segments over which they may range, and hence pre-

segmental information.
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If tone is expressed as an underlying segmental feature in
these languages, on the other hand, the gquestion of why rules

prior to tonal mapping operate independently of segmental in-

formation is left uﬁdnSWéféd;m-The latter éﬁél&éiS‘Wéui&‘bekr

consistent with a situation in which such rules did require

segmental information. Insofar as we can sﬁow that this type
of situaﬁion is unexpecfed in languages, wé‘are Justified in
embracing the suprasegmental proposal over the segmental one,

since the suprasegmental proposal makes an apparently correct

prediction, while the segmental proposal seems to make no pre-  «

diction at all. Later on, we wlll see that there are indeed
predictions latent in the segmental proposal, and that these

predictions are quite certainly false,

1.2.2. Another type of tonal relationship that is captured
without feference to segmental information occurs in Mende, a
Mande language of Sierra Leone. Mende lexical entries can have
the tonal contour LHL; this contour can occur on words of cone,

two, or three syllables. Hence, in lMende we have mba , 'com~
: LHL

3

panion', nyaha , 'woman', and nikili, 'groundnut'. However,

L

, n0.Mendeﬂléxical,itqquan&QQXQwﬁpgmggggi pattern HLH, and this

restriction applies to words of arbitrarily many syllables;

that is, the following are impossible in Mende: *mba ,
HLH

© ¥*nyaha , ¥*nyaha, ¥nikill,

H Ld HL H HLH
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A possible explanation for this restriction 1s suggested
in chapter 6., In chapter 2, the representation of Mende tone
as a suprasegmenﬁal feature is justified in some detail. The
fact that the constraint on morpheme structure described here
is independent of the number of vowels or syllables in the
lexical entry is a direct consequence of the proposed supra-
segmental underlying representation. The restriction in ques-
tion can only be described--and guite awkwardly at that-~if
we are forced to regard Mende tone as a property of segments

or syllables,

1.2.3. Bambara and Maninka, two closely reléted Mande
languages, have the'Samé sort of limitation on underlying tone
patterns that was pointed out above for Southern and Western
Kyushu and fof Tiv; there are only two patterns possible,
according to accounts in the literature, regardless of how many
vowels or syllables a given word has., To express this fact,
Welmers (1949) posits the underlying forms in the first line

on the left in (13a,b,c); pronounced before a low tone, these
words have the pitches represented in brackets below each form.

For our purposes, these underlying forms will be re-expressed

in the manner shown on the right, with the superscripts desig-

nating suprasegmental tones.
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. ‘H N
(13) a. Jirij = Jiri 'tree!
b, muso = IHpiso 'woman '
[ _ -]
c. sa = I"Hsa 'snake!
]

The motivation for expressing these tones suprasegmentally

in underlying representations can, as in the cases mentioned

~ above, be based simply on capturing the limitation on the dis-

tribution of tone patterns in these languages; a phonological
rule of tone mapplng eventually assigns the appropriate tones

to individual vowels, What is particularly interesting about

Bambara and Maninka is that 1t 1s possible to establish the

existence of an'opération on these tones which treats fheh‘é$ :,
suprasegmental entities., As will be shown in chapter b, if

the operation in question referred to the tones as segmental

features, it would produce incorrect results. ’Alsb‘iﬂ‘cﬂabtér N

I, however, a possible qualification of the limitatlon of words

to two tone patterns will be mentioned.

1.2.4, The discovery of facts which appear to pose a problem
for the segmental representation of tone. is by no means unprec-
edented. In the past, some researchers have responded to this
by extending the segmental descriptive apparatus 1n various

ways in order to meet the demands of the problematical tonal

- facts.

Consider, for example, the issue of "floating tones".

Bird (1966) has posited a floating L for the Bambara definlte
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marker. This tone has no segmental realization; the L either

is absorbedvby a following L or becomes attached to the immedi-
ately preceding vowel, which, if it is H prlor to attachment,
will then be realized as HL; this is illustrated in (14). Less
convinecingly, perhaps, Bird (1968) has posited a floating H to
mark the Bdmbara indéfinite. Similarly, Hyman (1972a,b) proposes

a floating tone for the Igbo and Fe'Fe' associative marker.

(14) a. LHmuso--LQf Lkunu-na 'the woman was swallowed!
[ - ]
b. LHmuso-Lﬂ 'the woman' )
I N

In (lua), the floating L is absorbed by the following Lj; but in

~ (14b), it is attached to the noun, changing a H into HL.

In the works cited, the existence oﬁ floating tones hardly
appears to constitute a serious problem; this 1s due largely to
the fact that the authors did not cbncerﬁ themselves sufficient-
ly with formalizing their results. However, in works like
Schachter and Fromkin (1968), Fromkin (1972), and Maddieson
(1971), where formalish was a concern, the problem immediately

surfaces. This polnts up one of the values of formalism in

. grammar. In some cases, it brings up anomalies and in others,

it suggests explanations which would otherwise go unnoticed.

Schachter and Fromkin (1968) represent floating L in Akan
with the matrix [+segment, +L], with no other segmental speci-
fications. This proposal is clearly ad hoc, since no other

segmental feature has ever been shown to be capable of this
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sort of representation. For example, it has not been proved

that languages need matrices like [+segment, +continuant] with

no other feature specifications filled in. This constitutes

an anomaly on the segmental view. Why should one type of seg-

mental feature be able to float, when no other segmental feature

appears to have thls property? If we permit this question to go

unanswered, the statement that tone is a segmental feature be-
comes undisconfirmable and therefore uninteresting; the claim

that a given entity is a segmental feature, if unaccompanied by

“dariexplanation for why this entity is capable of behavior dif-

- ferent from that of other segmental features, opens the door to

an endless number of possible claims of segméntal status for
entities that CIeariy are hot’segmental. " Hence, this pr6p0sal
for a "segmentél" representation for floating tones owes us an
explanation before we can be expected to accept this view.

‘ The'suprasegméntal theory,‘bh the oﬁhéf hand; ﬁractidaliy
leads us to expect the existence of floating tones, This theory

says, roughly, that two separate feature matrices can be speci-

ki

fied for a given lexical entry in a tonal language: the first
represents a sequence of segments, and the second represents a
sequence of suprasegmentals.‘ We know that in s ome of the lan-
guages'arguedladee‘téwhaVe Supraségmental tonés 1exi¢éll§,
certaln morphemes are nonetheless inherently toneless, their
tones being in all cases assigned by rule. Such morphemes are
thus specified undeflyingly with only one of the two types of

feature matrix, the segmental type. In view of this, we may
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expect that other morphemes in suehylénguages'will‘be specified
only with the suprasegmental type of feature matrix; this is
exactly what a floating tone 1s.

Other proposals which have attempted te escape the éupra-
segmental nature of floating tones are subject to the same
criticisms as the unspecified-[+seg] proposal, Maddieson's
(1971) assignment’of tone features to "segments" which have the
feature [-=syllabic] but no other segmental features is obviously

ad hoc in the same way as the proposal which has [+seg] where

Maddieson has [-syllabic]. Under a broposal in Fromkin (1972),

a floating L would be represented by [-seg, +L]; the assignment
of a "segmental" feature to [-seg] 1is, again, totally ad hoe,
leaving unanswerea the queation of th 1anguages do not appear
to contain matrices like [-seg, +strident]. Fromkin's proposal
says, in effect, that tone is the only feature that is possessed
both by [+seg] and by [-seg]. Hence, although4the proposa1 _
reflects an attempt to reduce tone to the same sort of descrip-
tion as other phonological phenomena, it cannot avoid the claim

that tone behaves in unique ways.

1 2.5, For simllar reasons, any tneory wnlch requirea that tone
be expfeosed exclusively as a segmental feature is hard put to‘
explain how restrictions like the ones noted in sections 1l.2.1
and 1.2.2 could exlst. Taking the Mende prohibition agalnst the
sequence HLH as an example, the segmental theory would lead us
to expect similar prohibiticns to apply to clear cases of seg-

mental features. We might expect that 1t would be possible for
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é language to prohibit the sequence [+nas][-nas][+nas] in words

" of three segments, while permitting the sequence [-nas ]J[+nas]

[—naé]. Inlthis language, the restriction would”ruié out wofds
like mam, 3t3, and Tin while permitting words like amb, tat,
and ini. It 1s quite certalin that restrictions of this type
are nonexistent in natural languages. | |
Another type of case that we might look for is a language
in whiéh an undisputed segmental feature, such as [roundedl,
was subject to a prohibition ruling out the following:
(15) a. *C°[+Xd]C°[-¥d]C°[+¥d]C°

b, ¥V C v C

0 o}

e, ® |
Cs Co Vv CO B

—_— T
[+rd]{=rd][+rd]
where the tie 7 is taken to indicate a sequence of features on
a single segment. There are two problems here, The first in-

volves the expression of sequences of features on single seg=-

*ments; this will be examined in the discussion of contour tone

features, section 1.3, The second problem involves the expres-

sion of "melodles" contalning transititions in segmental feature

specifications ranging over lexical entries or over the vowels

of lexical entries. One type of phenomenon that may appear
related to this is vowel harmony, whereby all of the vowels up
to a given point in a word\areVSpécified as agreeing in some

feature, such as [tense], [back], or [rounded]., But this is
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‘the most trivial sort of segmental "melody", involving not a

transition in values of a feature but rather agreement in the
value of a feature. Thils phenomenon ﬁight actually prove to
warrant suprasegmental treatment, like the nasalization proso-
dies discussed in chapter 5, but this question will not be in-

vestigated here., However, even if vowel harmony is granted to

be a purely segmental phenomenon, the segmental descriptive

apparatus it requires will not be sufficient to accommodate the
expression of tonal melodies. Any extenslon of segmental
phonology to acéommodate putative segmental characteristics of
tone will raise the questlion of whether clear cases of segmental

features behave similarly, and if not, why not.

1.2.6. Another phenomenon which the segmental theory of tone

appears unequipped to deal with, involving syllable inversion

games in languages, was first brought to my attention by L. M.
Hyman., Haas (1969) points up a language game in Thai and
Burmese in which the syllable finals of adjacent words in a
constituent are interchanged; for example, the bracketed eX=
pressions in the Thal example (1l6a) are interchanged, producing

the output in (16b),

(16) a. k[on] jlaj] —s 'big bottom'
HL L

b. k[ajljlon]
L HL -
.

Note that the tone moves along with the vowel and syllable final.

Haas compares thils game with English spoonerisms, such as the
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conversion of half-formed wish into half-warmed fish. Hombert

(1973) has established that a similar language game is played

in Bakwirl, a Bantu language of Cameroon. In this game, the
first syllable is moved to the end of a word. For example, the

words in (17a) and (18a) are converted into (17c) and (18b):

(17) a. mokdy —3 'one person'

L H

b. komd
L H

(18) a. kVell w—» 'falling'
H L

‘Note that in this language, the tone pattern of the inpuﬁ is ""'~ X

preserved in the output--the tone does not move along with the

shifted syllable, If we can establish independently that tone

is a supfaSegﬁéntél pﬂénbméhah‘ih thiéulaﬁgﬁégégqa>likeiih60d

in a Bantu language, then the suprasegmental theory has an

explanation for this difference between the language games of

Bakwiri éndlfhai,“haméi&;'ihéf in Bakwiri fhe‘tdheipaftérn'ié

a property of the word, while in Thai, as can be gathered from
the discussion in sectlon 1.1l.1., tone is a property of indi-
Vidualréeémeﬁfs aﬁd.héﬁéé‘mové§4éiong Qifhrfhé éeéﬁéntéé Thé
theory that tone 1s only a property of segments provides no
explanation for this difference.

However,‘Hombért also obsefves that the vowel length

pattern in a word 1s also immobile. Examples are:
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(19) a. luunga 'stomach' — ngaalu
L H ; L H
b, muulu 'senior! Q—a luumu
L H L H
c., 'esee 'it is not' — se'ee
H L ‘ HL

" The length of the vowel in the first or second positlon remains

unaltered in each of these pairs, even though the vowel itself
may have changed. Thus, in order for the proposed explanation
for the preservation of the tonal pattern to go throuéh, some
explanation must be found for the preservation of the vowel
length pattern. In the absence of any explanation, it must be
admitted that if this example is taken as evidence for the
suprasegmental character of tone in Bakwiri, then it muSt also
be taken as evidence for the suprasegment%l character of vowel

length in this language.

1.3, Contour tone features,

1.3.0, One of the most difficult questions to answer in the
study of tone concerns the possibility of expressing contour

features, such as [Rising], [Falling], and [Rising-Falling],

If such features are disallowed, the suprasegmental theory

would receive another boost, since it alone appears capable of
adequately expressing the underlylng tone of Mende words like

mbu _, 'owl', mba , 'rice', and mba_ _, 'companion', all of which

AL B ThL

have been reported to contain a short underlying vowel. The
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alternative of representing these contours by adding entities

labelled [+seg], [-seg], or [-syllabic] capable of bearing tone

features was discarded in section 1.2; other conceivable alter-
natives to the suprasegmental theory will be treated in this
section, | »

It would perhaps be reckless to suggeSt that underlying
contour features do not exist; an example from Wang (1967) is
discussed in chapter 2. However, it 1is possible to demonstrate
that in certain languages which exhibit surface contour tones
on single syllabic nucleil along with complex tonal melodies,
such as those in Mende, in lexical representations, these

contour tones do not have the propertles of known phonological

| features' specifically, uhese contours do not bchavc lﬁkeyw

indivisible units, as the feature represeptatlons [Rising],

[Falling], and [Rising-Falling] would imply.

1.3.1. An instance 1n which this point 1s easj to see 1is tﬁe
phenomenon of downdrift in African languagesc The phenomenon
involves the lovering of successive hlgh tones when they are
preceded by low tones.- (Successive noncontlguous low tones may
also be lowered.) For example, the phonological sequence HLHLH
would, if this contour remained unchanged in fheccourse of a
derivation, be assigned the phonetic pitch represeﬁﬁation in

brackets below:

(20) HLHLH

[7--_-]
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The way that piﬁch assignment 1s normally expressed (e.g. in
Schachter and Fromkin, 1968, and Vdorhoeve, Meussen, and DeBlbis,
1969) is by having a preceding L cause a lower pitch to be as-
signed to a H than would otherwise be th@,case.u Now, in any

language with downdrift, it so happens that the 1nitial part of

a falling tone is subject to downdrift just as 1s any H; further-

more, the final part of a falling tone occasions downdrift, just
as any L would. The same point can be made with reference to
rising tones and rising-falling tones. This fact is an immediate
cdnSequehce of regarding a falling tone as a sequence of HL, a
rising tone as a sequence of LH, and so forth. One apparent
alternative to treating contour tones as sequences of level tones
wdﬁld in?dlve addingkthé‘redundant Spébif;éationsjt¥H]'én&'f+L] o

to contour features, as illustrated below:

(21) a. Falling b. Rising ¢. Rising-Falling
+Falling -Ialling +Convex
+H +H +H
+L +L +L

Nét‘bnly is thié ﬁse bf diétihétive féétuféé‘éﬁtireiykéd'hoc
-=-contradictory specificationé such as [+H, +L] are unheared

of in phonology-=this solution doeé not even work! The reason
is thaﬁ;‘although we know that the initial part of a ralling
tone behaves like a high tone, and the final part of a falling
tone behaves like a low tone, there is nothing in this solution
which prevents us'from incorrectly taking the feature [+H] in

the matrix (21lc) as causing the initial part of this tone to




‘as the sequence LHL, and in cases where this seguence 1s to be

ported in Leben (1971c) for Hausa and in chapter 2 for Mende.
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“undergo lowering after L (as the feature [+H] in (21a) does),

or as permitting a H following this tone to remain on the same
pitch as the final part of this tone (as the feature [+H] in |
(21b) does). To avoid this undeéirable situation, it is
necessary to add to the grammar a convention for interpreting
the feature complex [+Convex, +H, +L] as a sequence L—H-L; and
50 on. This’extra convention is unnecessary in the supraseg-

mental theory, which represents the tone in questicn directly

mapped ohto a single segment, it is mapped as a sequence--cf.
1.4 and chapter 2, 2.4, The theory of segmental representation
is here forced to recognize the feature complexes in (21) as
sequences also, by adding a conventlon which states this. In
other words, the segmental theory incorpérates a greaﬁ deal of
ad hoc machinery in trying to express a point elegantly stated
in the suprasegmental theory: contour tones are sequences of

level tones in languages with a level of suprasegmental repre-

sentation for tone,

1.3.2. Another instance in which contour tones do not behave

like indivisible units involves the rule cf TONE COPYING, re-

This rule coples the immediately preceding tone onto an inher-

ently toneless element. When the Immediately preceding element

has what might be described as a contour tone, such as Mende

mbu or mba , the tone copled 1s not a falling or a rising tone
HL LH
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but rather the last level tone of the sequences HL or LH. The
suprasegmental theory, which disallows contour features in
languages with a suprasegmental level of representation, again

~ makes the correct prediction.

1.4, Tone mapping rules,

1.4,0, If we accept the proposal that a suprasegmental level

of representation is possible in some languages, there are

some questions to be answered concerning the nature of the

extension of phonological theory that such a level would reguire

and concerning the apparent uniqueneSs of tone in appearing in

both suprasegmental and segmental representations, 3
The evidence presented in section 1.2 is sufficient to

warrant any eitension of phonological theory required in order

to permit the expression of a suprasegmental level of represen-

tation on lexical items whose tones exhibit the non-segnmental
behavior polnted out above. But in fact, the required modifi-
cation of phonological theory can hardly be térmed an extension
at all., There are already many clear cases of features attached
to lexical entries: 1lexical category features, features marking
a given lexical entry as an exception to a general phonological
rule or as undergolng a minor rule, and the like. Among these
features 1is at least one "sequence" feature, the feature which
speclfies the order of segments in the lexical item., Supraseg-
mental representation requires simply that another sequence

feature be expressed on a lexical item, a feature specifying
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the order in which suprasegmentals occur on the lexical item;
Invaddition, a phdnological mapping rule is required, to map
the suprasegmentals onto the segmentals at some point in the
derivation. Thié type of rule 1s shown to exist independehtiy
of tone in chapter 5, though 1t must be confessed that the

formal apparatus required for tone mapping rules appears

rather involved.’ Informal examples of tone mapping rules are

presented in chapters 2, 3, and 4.

1.,4,1. To illustrate the suprasegmental proposal, it will be

helpful to consider a possible fermulation of a tone mapping
rule, and to do this, it will first be necessary to clarify
the nature of the Ilnput to such a rule., In chapter 2, it is

proposed that in Mende, HLkenxa is mapped into kenya. The
H L

input is a morpheme which has assoclated with 1t a sequence of

segments, a sequence of suprasegmentals, and whatever morpheme

features are needed to insure the correct application of

morphological and phonological rules, such as the information

that this morpheme is a noun.‘ The output 1s different only in
that the sequence of suprasegmentals has been interpreted as

a sequence of tone features added to the segments of the mor-

pheme. In SPE, it 1s noted that the sequence bf‘segmentsvin a

morpheme can be regarded as a set of categories to which the

morpheme belongs:

...each formative falls into many categories; in fact,
each formative may be regarded as being constituted
simply by a certain set of categories. For example,
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the formative inn belongs to the syntactic categories
"noun", "common", "nonanimate", "count", etec.; to
certaln semantlc cateogries which specify 1its meaning;
and to the phonological categoriles "initial-vocalic",
"initial nontense", "second-consonantal", "second-

" nasal, etcie.s

It is rlear that many of the phonological categories
can be represented in terms of a "phonological matrix",
in which the rows are associated with features such as
"nasality" and "tenseness" and the columns are called
"phonological segments.," Thus, assignment of the mor-—
pheme inn to the categories "initial-vocalic" and

"initiSl-nontense" can be indicated by entering + in
the first column in the row labeled "vocallc" and - in
the first column in the row labeled "tense"' its as-
signment to the category "second-nasal" can be indi-
cated by entering + in the second column in the row
associated with "nasality", and so on. [pp. 164-165]

In other words, a phonological matrix is a means of
representing the set of phonologilcal categories to which a
morpheme belongs; 1t must be kept in mind, though, that what
a matrix represents is a certain subset éf‘morpheme features.
A parallel suggestion can be made for suprasegmental toﬁes. A
morpheme with the contour HL belongs to the categorles "first,
[+H]" and "second, [-H]", which, in this case can also be
represented as a rather trivial matrix, containing one row and

two cclumns. We may picture the phonological specification of

Mende kenya in the following way, where the segmental features

- are designated schematically as Fl’ F2, ""Fn and their values

assigned arbitrarily, and where the suprasegmental feature [H]

stands for "high-toned":

#oE




)

o w

(22)' | kenya

a. Matrixylr ; Fl + - o+ - o+
F2 - + = + =
Fl+s + + + +
n

b, Matrix 2: \H + -

¢, Other morpheme features

The result of tone mapping is to convert Matrix 2 into infor-
mation about certain segments of Matrix 1: the first vowel is
to acquire the feature [+H] and the second 1s to acquire the
featurev[-H]. (As the discussion of nasal prosodies in chapter
5 shows, segmental features must actually be regarded as dis-
tinct from the corfesponding suprasegment?L features; this

complication is disregarded in the present illustration.) Thus,

" the output of the mapping process may be depicted as follows:

(23) kenya

a. Matrix 1: ¥ + =+ = o+

N

o
+
+ +
+
+
[

b, Other morpheme features

1.4.2, Next, a first approximation of the mapping rule may be
attempted. As shown in the next chapter, the following princl-

ples express the mapping informally:

T
1
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(24) TONE MAPPING (Mende)

a, If the number of level tones 1n the pattern is

~ equal to or less than the number of vowels in the
word possessing the pattern, put the first tone on
the first vowel, the second on the second, and so
on; any remaining vowels recelve a copy of the last
tone in the pattern.

E.g. L'HLn:U':ili becomes nikili

' - ‘ o L HL
Hpele becomes p&lé and then pele.
T e BRIt

b, If the number of level tones in the pattern is
greater than the number of vowels in the word
possessing the pattern, put the first tone on the
first vowel, the second on the second, and so on;
remaining tones are expressed as a sequence on the
last vowel available,

.E.g. HLmbu becomes mbu

oL

LHLnyaha becomes nyaha
B L HL

_ | )
To express notions like "first tone on the first vowel, it will
be necessary to attach subscripts to the vowels in a string of
segments and to the tones in a string of suprasegmentals, Thus,
et us‘assume that the successive vowels in a string are marked

Vis Voo seey Vo, and that the successive tones are designated

1¢ m

T r_].‘2’ lbl’ T L]

13 n

To express the environment for the mapping, it is necessary
to take note of thevfollowing’conventiqn,’proposed in SPE:
"Every segment of a lexical matrix m is marked [&K] for each
category [dK] to whlch u belongs." For example, each segment
of the noun kenya is marked [+noun]. Since the noun kenya

belongs to the categories "rirst, [+H]" and "second, [-H]", each
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of its segments will by convention be marked [+first, [+H]]
and [+second, [-H]]. This permits us to express the first

part of the mapping rule as follows:

CONDITION: 1=
ORif j =m, 15

This rule says that a vowel whose subscript agrees with the

number designating the position of the suprasegmental tone

acquires that tone as a segmental feature, and that a vowel

whose subscript is greater than that of the last tone, the
vowel acquires the last tone as a segmental feature.
(Recall that the need for distinct labels for segmental and
suprasegmental features 1s belng ignored in this account.)

The formulation in (25) also expresses the part of (24b)

‘which assigns one tone per vowel; what remains to be expressed

is that if some tones are left over, they must be grouped in
séquence on the last vowel. This occurrence of a linear
séquence of features on a segmentbis discussed a bit further

in the next chapter. To formulate the rule, another convention

must be introduced:

(26) CONVENTION

A rule mapping a suprasegmental tone onto a segment
already specifled for a tonal feature does not replace

~ this feature but instead adds another tone feature in
sequence. ’ ‘ ‘

This convention is also needed for many cases in which a
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floating tone iéyadded to a ségment Without'replacing the

_ tone aiready poSséSsed by the segment.

The remaining'part of the mapping rule may now be formu-

lated as:

- CONDITION: m £

Vm here denotes the last vowel in,theﬂstp;ng. The arrangement
of the tones initheir proper sequence must be assured; this

is péééibie ihxprihciple, since fhe proper ofder ofvthe subfa-'
segmental features is given by the relatlve values of thelir
subscripts. The formulatioh of this requirement 1s not at-

tempted here, but presumably the output of (27) on the last

segment of nyéha , for example, would resemble the following:

(28) a

(1, [+H]]
[2 [ [“H]]

'~ where the numerals 1 and 2 glve the order of these features on

the segment,

Obvicusly, rules (25) and (27) can be collapsed into (29):

CONDITION: 1= ]

OR if J =n, 13
OR if 4 = m, 14 J
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»l.U.3. The existencembf tone mapping rules serves to constrain

v;phohological derivations. We should expect that before mapping

rules convert prosodic patterns into features on segments, the
patterns will not:beucapable of uhdergoing operatlons that de-
pend on the nature of the segments over which they range. This
is captured by the suprasegmental theory as an automatic conse-
qﬁénce of a constraint that is already built into present
phonological theory. That is, for the same reason that the
present formalism w111 not permlt the operation described in
(30a), it will prohibit (30b).
(30) a., Lexical items with the feature [+First Conjugation]
acquire the feature [=Rule 1001] when their final
~ segment 1s [-consonantall,
b, Lexical items whose suprasegmental matrix has the
feature [+H] acquire the feature [~[] when their
final segment is [-consonantall.
4Notice fhét thié dOes,not,pfbhibit‘gll operaﬁiohs on
suprasegmentals; in particular, it permits the suprasegmental
rules of TONE SPRmADING and TONE COPYING, described in the
chapters that follow, which do not refer to segmental info;-
mation, The question of whether these rules are simply types
of mapplng rule is tackled in chaoter 2, where it is argued
that mapplnw is ‘a distinect process.
‘This analysis provides an ordering principle; it says that
any rule in which tone 1is affected by surrounding segments must
be ordered after ény rule in which tone 1s represented as a

suprasegmental. Simllarly, in a language with the nasalization
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prosodies discussed in chapter 5, we would expect the inter=-
actlon of nasals and surrounding segments to await the mapping
of the nasalization melody onto segments, This perfectly

obvious principle goes unstated in a purely segmental analysis,
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FOOTNOTES TO CHAPTER ONE

1This chapter appears in modifled form under the title,

"The role of tone in segmental phonology", in Larry M. Hyman,

- Ed., Proceedings of the First Annual USC Symposium on Consonant
Types and Tone, Los Angeles: University of Southern California,

2The change on the final syllable from M to L, which

" does not appear to be related to the other phenomena under

discusslon, may be the result of a common tendency in tonal

languages to lower a tone before pause when its level is

~Intermediate between H and L if it is preceded by HL. This

~ same phenomenon occurs in Hausa, Bambara, and Maninka, though

in the latter two 1t may be somewhat more general. In Hausa,
there is no Mid tone; bub any H followlng a sequencé HL is
lowered to a pitch intermediate between the pitch of the
preceding H and L; thus, relative to the preceding H and L,
this lowered H is a Mid tone, But before a pause, the pitch
of this lowered H 1s lowered still further, so that its pitch
is only slightly higher than that of the preceding L. This

observation has been verified by pitch recordings; some data

which demonstrates this phenomenon is published in Wingler (1967).

This accounts for the fact that beginning students often mis-

transcribe Hausa HLH before pause as HLL,




37t should be noted that the accuracy of this data has

been contested. D, Dwyer (personal communication) has observed

that mba‘ , although 1t 1is given in Spears (1967a,b) with a

short vowel, may actually have a long vowel (as it 1s pgiven by
Innes, 1969) and may have derived from a disyllable. If the

‘vowel 1s long, this still does not affect my argument insofar

as the argument seeks to establish that the permissible and
impermissible tone patterns for monosyllables are the same as
for other words. If mba originates synchronically from a
disyllable, then another instance of a monosyllable with the
tonal pattern LHL would have to be sought. In addition, Dwyer
has suggested that nikili and all other monomorphemic three- |
syllable words in Mende may be fairly qécent borrowings. In
this event, we would have no native monomcrphemic three-syllable
words on which to observe the behavior of the pattern LHL.
However, there is nothing to suggest that the behavior of
nikili is irregular in any other respect; furthermore, it is
demonstrated in chapter 2 that bimorphemic words whose last

morpheme is inherently toneless behave tonally in the same

way as monomorphemic words, Assuming this, a word like

nyaha-ma, 'on a woman', could be used to make the same point
T H T :

as nikili in the text,
I, H L

4

A very interesting alternative for expressing downdrift,
involving a rule of LOW RAISING, 1s proposed by Hyman and Schuh

(1972); it, too, is subject to the point made 1n the text.
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CHAPTER TWO. SUPRASEGMENTAL TONE RULES IN MENDE ~ 7~

2.1, Tone Deletion vs. Tone Extension.

2,1.1. Mende 1s a Mande language of Sierra Leone. This

chapter is devoted to 2 reformulation of the analysis of Mende

proposed in Leben (1971lc) and to further consideration of the

descrlption of contour tones. ‘rirst, I will reView the o

essential points of the old analysis. Mende werds with a

falling tone or a rising tone sometlmes have these tones

MSimpllfled to level tones, as illustrated in (1). The suffix

-ngaa 1s the indefinite plural morpheme, and =i is the definite

marker.
(1) a. mbu = ngaa > mbu-ngaa 'owls'{l
EL L H L
b. mba = 1 > mba~i '‘the rice!
LH H L H

Whenever the low part of a contour tone 1s immediately fol-
lowed by L, and wnenever the hi gh part of a contour 1s immed-
iately followed by H, this part of the contour is 1ost. " This

is expressed by rule (2):

(2) TONE DELETION (Mende)

TN
[GH][=0H] [-0H] ~—> [oXH][=-&H]

where ¢ can be elther plus or minus and the tie ™ appears

above tones that are on the same vowel or syllable. For the

i

5

&
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moment; I will assume that the syllable is the relevant tone-
bearing unit; later, I wlll argue against this assumptilon.

Even when a contour tone does not fall in an environment
whose underlying tones would permit the operation of (2),
sometimes the contour [&ﬁﬁf:dH] is simplified to [XH]. This
occurs in cases where the contour tone 1s followed by an
inherently toneless syllable, such as a monosyllabic post-
position like hu, 'in', ma, 'on', and so on., Thus, correspond-

ing to (1), we get forms like those in (3):

(3) a. mbu - ma » mbu-ma 'on an owl'

HL H L
b, mba = hu Y mba=hu 'in rice!
IH L H

There are essentiaily two ways of de%ling with this
phenomenon, One 1s to say that the similarity of (3) and (1)
is a result of the fact that before the contour tone is sim-
plified in (3), a rule of TONE COPYING copies the last element
in the contour onto the toneless postposition, converting the
left-hand side of (3) into (4):

(4) a. mbu-ma
HL L
b. mba-hu
ILH H
Then (M),.like the inputs of (1), is subject to (2) TONE
DELETION, producing the results depicted in (3).

The other way of expressing the similarity in the outcome
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illustrated in (1) and (3) is by positing a process of TONE
EXTENSION for both sets of cases, This process would extend
the domain of a tone to include a following syllable either
(1) if this syllable were toneless, as in (3), or (ii) if this
syllable agreed in tone with the last element of the tone
wﬁose domaln is to be extended. In this case, a level H or a
level L over an extended domain would be interpreted in the
obvious way; a rislng tone extended over a domain of an extra
syllable would be interpreted as L over the former domain, fol-
‘ ldwed‘by H on the extra syllable, while an extended falling
tone would result in a level H over the previous domain, fol-
lowed by L on the extra syllable. This would clearly result

in the same output depicted in (1) and (3). The question is,

|
i

which account is preferable. ' |

2.1.2, In Leben (1971lc), evidence was presented in favor of
the first account, involving TONE COPYING followed by TONE

DELETION, The evidence came from compounds, In Mende com-

C s

pounds, all members except the first have their tones erased

and replaced by low tones, and the first syllable of each
member takes on part of the tone of the preceding member.
For example, if the word hani, 'thing', is made the second

element of a compound, the following results:




(5) a. ko = hani ) kd=-hani 'weapon, war thing'
H H HL
b. kpa - hani > kpa=hani 'debt thing!
L L LL
¢, mbu - hani ) mbu-hani 'owl thing'
HL H L L
d. mba - hani > mba-hani 'rice thing’

LH L HL

In the case of the contour tones, the last part of the rise

or the fall ends up on the first syllable of the second ele-
ment., This is the same behavior observed in (1) and (3), and
the two proposals being considered still may appear equally
well equipped to handle the facts. This can be shown to be
incorrect. The analysis involving TONE EXTENSION would have
to say that in (5) the tone of the last syllable of the first
element extended its domain to,include4phé%f;pat,syllable of
the second element; this is very strange, since it expresses

a tone pattern (that of the last syllable of the first element)
as a feature on a sequence of two syllables (the last syllable
of the first element followed by the first syllable of the
second element)-=this sequence is not a word, not a morpheme,
not a linguistic unit at all. Current phonologlcal theory
does not permit us to express features on arbitrary units of
this éort, and to relax this restriction in this case should
be unthinkable. Thus, even considering only the compounds in
(5), there 1s already a strong reason to dismiss the analysis

positing TONE EXTENSION, since it (and it alone, so far as is

Eiad

SR




knoWn) would necessitate relaxing a very plausible constraint
on the use of phonological features.

‘But the case agalnst TONE EXTENSION can be made even
stronger 1f we bring‘into consideration the facts of compounds

whose second element is a monosyllable,

(6) a. kO = m3 > ka-mo 'war person' ?
b, kpa - m2 > kpa-m3 " 'debt person'
L L L
¢, mbu = m> > mbu~mod 'owl person'
HL H L ‘
d. mba - md » mba-m2 'rice person' :
" LH L HL i

The analysis'1nv01ving“T0NE“EXTENsION“Wiii*misé a general-

| .
ization in describing the facts of (%5) an;d-(6)0 Note that in

(6) it is only the first part of the first syllable of mJ that

il

receives the end of the contour of the precedingksyllable,
while in (5) it is the entire first syllable of hani that
receives it., This can be explained on the account employing
- TONE COPYING and TONE DELETION, as will be demonstrated
directly, but on the analysis involving TONE EXTENSION, we are
forced to say that the domain of a contour tone is expanded to
>inc1ude an extra'syllable in (5) but only an extra half-syllable
in (6), This lack of generality is a second strong reason for
rejecting the TONE EXTENSION proposal.

| The ahalysis employing TCNE COPYING and TONE DELETION

avolds these problems (although 1t may appear to entall ex-
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pressing tone as a feature on syllables--this aspect of the
analysls is discussed below). The operations involved in

deriving (5) and (6) are the following:

(7) COMPOUND RULE (Mende)

a. Replace the inherent tones of all but the flrst
member with low tones,.

b. Copy the last tone of the first member onto the
first syllable of the second member, retaining the
assigned low tone on the end of this syllable.,

¢, Perform (2) TONE DELETION,

The requirementwiﬁ (7b) to retain the assigned low tone even
when a new tone is copied onto the same syllsble is to bé
viewed as an application of convention (26) proposed in the
preceding chapter. Unlike the alternative involving TONE
EXTENSION, the account in (7) permits us éo.express the assign-
ment of tone in the same way for a polysyllabic second member

as for a monosyllabic one, The resulting derivations are

sketched here:

(8) (7a) () (7¢)

a. k9=hani » ko-ha ni » ko~hani
H L L H HL L H HL
ko=ms Y ko-mo
H L H HL

b, kpa=hani 7 kpa-ha ni
L L L L LL L

kpa~mod > kpa-m3>
L L L LL
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(7a) (7o) (7¢)
¢. mbu-hani ? mbu-~-ha ni ? mbu-hani
HL L L HLLLL  H LL
‘mbu-md 2 mbu-md > mbu-md
 HL L HL LL H LL
d., mba=hani » mba-ha ni ) mba-=hani
IHLL IH HL L L H L
mba-m? > mba=m) ? mba=md
=~ LH L LH HL L HL

By convention, sequences of identical tones on single syllables,

such as LL in (8b,c), are interpreted as single tones,

2.2. The underlying tonal system.

‘2 2.1, Hav1ng establlshed the invalidlty of the TOVE EXTENSIOh

‘account, we mav now examine some suspleious propertles of (2)
TONE DELETION. One of the changes effected by this rule is the
conversion of a sequence iﬁ Hrinto L H; this 1s strikingly
similar to a rule which Hyman and Schuh (1972) refer to as

TONE SPREADING. This rule, which is formulated as (11) below,
converts a sequence LHH into LLH. The only significant differ-
ence between TONE DELETION and TONE SPREADING is that the
former appears to make crucial use of the fact that the first
two tones are represented on a single syllable, while the
latter does not. In chapter 6, it is argued that syllables do

not bear phonological features., However, even if 1t is main-

“tained that syllables can be employed as feature-bearing units,

the contentlon that a given language has such-and-such a sy l=-

b
by
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lable feature should stlll be made with considerable'hesita-
tion, for methodological reasons. Since, as demonstrated in
chapter 6, the position thap certaln features occur on sylla-
bles is so poorly documented, there are really no independent
criteria available at present for_determining what sort of

behavior to expect and what sort of behavior not to expect

~ from putative syllable features. This robs any individual

proposal involving syllable features of a powerful means of
confirmation or disconfirmation,

In Mende, the proposal that tone is represented as a
feature on syllables gives rise to a paradox, since the

distribution of Mende tonal patterns is indebendent of the

number of syllables in the word. In chapter 1, this was

taken to indicate that Mende tone is underlyingly a feature
on a unit larger than the syllable. If, independently of any
assumptions about the possibility or impossibility of the
existence of features on syllables, it can be shown that TONE
DELETiON must be reformulated 1n a way which does not express

Mende tones on syllables, the paradox will be resolved,

2.2,2, First of all, consider the fact that certain Mende nouns

exhibit the pattern ILH in isolation but are LL before H; an

example 1s nika, 'cow'. Its behavior is illustrated here:
L H

,,,,
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(9) a, nika-1i 'the cow!
LLH .
b. nika-ngaa 'cows!
L H L’
¢. nika-ma ‘on a cow'
LL H
d. nika-hani tcow thing!
LL HL
This word was analyzed in Leben (1971c) as nika . The final

T LH
syllable was converted into L before H by TONE DELETICN; in
the remaining environments, before L and #, the rising sequence
of the final syllable was simplified to H by another rule. In
other words, the phonological rising sequence posited on the
last syllable of this type of word was never realized as such.
Not much comment was made on the abstractness of this solutionj
but it was noted that certain other disyllabic Mende words had

the surface contour LH, such as navo, jako, and a handful of
LH L H

others, These latter words, unlike the vast majority of Mende
disyllables with a LH pattern, were not subject to the alter-
nation whereby the final syllabie became L before a high tone,
That 1is, we get the following contrasts in the behavior of
words ending in abstract rising tones (in the left column)

and those ending in high tones (in the right column):
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(10) ’ Words like nika Words like navo

L LH , LH
a. Before =i nika-1 . navo-i
H LLH LHH
b, In compounds nika-hani navo-hani
LL HIL LH HL
¢, Before tone- nika-ma navo-ma
less suffixes L L H ‘ LH H

It was observed that, assuming the correctness of (2) TONE
DELETION, the contrast between these two typeS'of noun could
be expressed by_representing ﬁi&g with a LH sequence on the
last syllable, while representing navo with a H on the last
syllable, This would obvioulsy give the correct outputs in
both (9) and (10). o o -
The only other way of dealing with these faots, it wae

argued, would involve representing both nika and navo phono-

logically as words whose last vowel or syllable was Hj; then,

instead of incorporating TONE DELETION, the analysis would
state a rule which lowered H before another H, and certain

words, like navo, would be llsted as exceptions to this rule,

But it was claimed that Such a solution, which employs dlacritic

exception features, is less deslrable than the first, which

was thought to employ an independently motivated phonological

feature (the rising tone, which does occur on some monosyllables,

like mba , 'rice') and independently motivated rules (TONE
LH

DELETION is necessary'to account for the lowering of the final

H on mba before another H, and the rule proposed to convert

L1

)

5 RS

e
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~ s
IH to H in other environments was seen to operate on some

monosyllables, such as ndl , though not on mba ). However,
LH

this»argument lgnored the'fact that alphough regular phono-
logical features were being employed in the solution adopted,

" they were employed diacritically, in the sense of Kiparsky

. N
(1968). That is, the distinctlon between H and LH was used in

effect solely to permit the grammar to predict which nouns would
and which nouns would not undergo TONE DELETION., The distince-
tion was not motivated by any other consideration. Furthermore,
this analysis had no account of the fact that words like navo
are extremely rare, while words like nika are very common.
kFinally, the analysis failled to observe that the abstract rising
éequences posited for nouns like g££§ QereralWays precedeé‘in

the same word by a L on the first syllable. (This observation

_comes from Spears, 1967b.) Thus, along with nika , we would

L LR
have pele , 'road', fande , 'cotton', hani ;| 'thing', and many
L LH L LH . L LH
more.

2.2.3. If we abandon this analysis and reanalyze all of these
nouns as containing'a simple H on the final vowel or syllable
instead of a sequence IH, the same formulation of TONE SPREADING
proposed by Hyman and Schuh (1972) and established for Maninka
and Bambara in chapter 4 would, if applied to Mende, predict

that the H of the final syllable becomes L before another H.

The small set of nouns like navo whose final H is never realized
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as L would simply be listed as exceptions to this process.
Such an analysis would make use of the fact that all of the
words whose final H undergoes the rule have a L preceding this
'H; thus providing a proper input to TONE SPREADING when a H
follows the word in question. In view of this, we formulate
TONE SPREADING for Mende as (11). Its operation on nika in
various énvironments is illustrated in (12). The rule will

not be able to apply when nika is followed by L or by #.

(11) TONE SPREADING (Mende)
H— L/L__H
(12) a. nika
L H

b, nika = 1 = nika - i
L H . H L L H

¢, nika = ma —» nika'- ma -— nika - ma
LH LE H LL H

In (12¢), the tone on ma, which is inherently toneless, is

obtained by copylng the preceding tone., As this analysls would

“"predict, Qihgbas the first clement of a compound is realized
with a level L, but before thils change takes place, the final
H of underlying gi&é occasions the copying of a H onto the
following syllable, thus ylelding derivations like the follow=

ing:



 nouns like nika from the limited class to which navo belongs.
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(13) a. nika - hani — nilka = ha ni —>» ¥nika - ha ni

L H L L LH HL L LL HLL
b. nika - mo ?-a nika - mo '-a nika = m?
L H L L H HL L L HL

Since TONE DELETION has been eliminated from this‘analysis,'r
the compound rule produces an lncorrect result in (13a), and
it appears that another operation must be formulated which
will have the effect illustrated in (14). | |
(14) *aika - ha ni —> nika - hani

L L HL L LL HL
However, this problem will be shown below to have a more
general soluticn, based on the suprasegmental treatment of

Mende tone, -

2.2.4, The revised analysis differs from the one rejected

only in the way that it differentiates the large class of

The previous analysis said that the difference was a phono-

Fo R LY g

legical one, consisting in the distinction between a final
rising tone and a final high tone; the present analysis says
that the difference is only in a rule feature, the exceptional
nouns being marked as exceptions to TONE SPREADING. (Dwyer,
1971, has suggested that these exceptional nouns are largely
recent borrowings.) But even thls slight difference has some
quite sweeping conseguences for the description of the underf
lylog tonal‘syerem of Mende. ﬁnlike the‘olduanalyeis, the |

revised analysls does not employ contour tones on vowels or



64

syllables in the underlying form of words like nika. This
permits us to state the following as the possible phonological
tone patterns of Mende nouns, with the examples indicated to

t'he‘right:l

(15) a. H pele , ko
HH H
b, L bele, kpa
- L L L
c. HL kenya, mbu
H L HL
d. LH nika,; navo, mba

L H L H LH

e, LHL nikili, nyaha , mba
LHL L HL LHL

2.3. Tone Mapping.

2.3.1., The simplification of the underlying tone patterns
which the revised analysis'affords makes it possible to express
the tone patterns of Mende lexical items suprasegmentally in
underlying representatons. This 1s a desirable result, since
the same conclusion was indicated indepehdently by the restric-
tions on tone sequences noted for Mende in chapter 1. In
addition, it is shown in chapter 4 that the rule of TONE SPREAD-
ING is an operation on supraSegmental tones in these languages;
we might expect the same to be true in Mende, especially since
1t 1s a related language.

The mappling of the tonal patterns on the left in (15) onto

Mende segments is achieved by the follcwing rule:
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(16) TONE MAPPING (Mende)

a. If the number of level tones 1in the pattern is equal
to or less than the number of vowels 1n the word
possessing the pattern, put the first tone on the
first vowel, the second on the second, and so on;
any remaining vowels receive a copy of the last tone
in the pattern,

UELniki1i becomes nikili
. T T

£le becomes pele and then pele
De it B By

E.g.

b, If the number of level tones in the pattern is
greater than the number of vowels in the word pos-
sessing the pattern, put the first tone on the first
vowel, the second on the second, and so on; remaining
tones are expressed as a sequence on the last vowel
vowel availahle,

HL

E.g. mbu becomes mbu
LHL, HL

nyaha becomes nyaha

A preliminary attempt at formalizing this rule appears in
chapter 1, 1.4.2, As a result of this new system, it is
possible to capture the relatedness of certain constraints on
tone distribution in Mende which couid only be formulated
awkwardly in an account which posited tone as an underlying
feature on syllables or vowels,. The sequences H ﬁi and HH L
are equally impossible in Mende; both of the disallowed sequen-
ces would, on the suprasegmental analysis, arise from the
prosodic‘contour HL associated with a word of two and three
syllables, respectively. But the nonoccurrence of H ﬁi is
simply a result of the fact, expressed by (16), that HL 1s
assigned to a word of two syllables by placing H on the first

vowel and L on the second; and the nonoccurrence of H H L is a
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result of the fact that HL 1s assigned to a word of three
syllables by placing H on the first vowel and L on the
remalining two. Similarly, Mende appears to exhibit a parallel
restriction against L N and L L H, which is captured in an
entlrely analogous fashion.

Suprasegmental representation directly expresses a

number of constraints on tonal distribution whose connectedness

could not be captured in an analysis which exclusively employed
segmental tone features or tone features on syllables. Further-
more, in view of what was said inthe preceding paragraph, 1t
is clear that the proposal of suprasegmental representation

makes an interesting prediction for the languages for which it

' is posited; namely, because contours such as HHL and HLL have

the same "melody", which is represented suprasegmentally as

HL, it follows that a language in which tone is suprasegmental
in underlyihg forms will not be able to have distinct contours
HH]I, and HLL in underlying representations. This claim holds
true for Mende, which on the revised analysis would map HL
into the contour HLL in a three=syllable word but not iqto HHL.

With any other type of representation for tone, we could only

‘make the observation that Mende permits the tonal pattern

HL on words with two vowels but not the pattern Hyﬁi; and

H L L on words with three vowels, but not the pattern H H L.
But the relatedness of these two constraints on tonal structure .
is a direct consequence of the propred suprasegmental repre-

sentation., Thus, the theory of suprasegmental representation
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‘can be sald to explain why both constraints hold rather than just

one of them. The corresponding prediction involving the pattern
LH applied to words of three syllables 1s problematic, since

Innes (1969) gilves a number of instances of words with the

‘prohibited L L H contour and I have been unable to find an

adequate way of analyzing these.

2.3.2. There are a number of other Mende words whose tonal
pattern does not appear to be provided for by the  proposed

account., For example, the word ngingd, 'tooth', looks like an
, g

exception to the restriction against H ﬁi. But its reduplica~
tive form suggests that it is a compound composed of two in-
stances of the "word" Hgg_. Since Hgga by itself does not
appear to be a Mende word, we may list tﬁe-word for 'tooth"in
the lexicon as Hngo-nga, where the hyphen is the informal
notational device employed for compounds and other polymorphemic
words. This word will then undergo the normal compound rules
and willl in this way obtain'the correct surface tones., Sime

ilarly, it is possible to find apparent violations of the re-

striction against HLH in a lexical entry; ndamindami, 'slime
LH LH

left by a snail', is an example., But this is an obvious redu-

plicate, and although the form ndami is not listed in the Mende-~
TLH

English dictionary of Innes (1969), one may assume that the

reduplicated form is lexically listed as LHndami-LHndami, which

is in perfect conformity with the tonal rules of Mende, Given
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the fact that the overwhelming majority of cases do conform
to these statements, along with the ability of this analysis
to explaln a number of aspects of the behavior of Mende tone,
it appears reasonable to assume, for the moment, at least,
that the recalcitrant cases will fall into line upon the
formulation of an adequate morphologlcal analysis of Mende; if
they do not, then the underlying tonal system of Mende must be
reformulated, and the generalizations captured here must be
expressed in some other manner, If we assume that lexical
entries may be polymorphemic, then the case of Hnga-ngo and

LHndami-LHndami provides evidence for expressing suprasegmental

tones in Mende on morphemes rather than on lexical entries;

additional evidence for this position will be discussed later.

2.4, Segmental sequence features,

2.4,1, One topiec which merits further treatment is the fact
that (16) TONE MAPPING assigns some tone features as sequences
of features on vowels, For example, by applying (16b) to the

words on the left in (17), we obtain the outputs on the right:

(17) a. HLrnbu —» mb u
_ | [+H][-H]
b. LHLnyaha-a nya h

a
(-H] [+H][-H]

At first glance, this may appear tc¢ contradict the positlon in

chapter 1 rejecting sequence features such as [[+H][-H]] when



69

positéd on phonological segments. However, this‘is not so.

We have direct phonetic evidence for the existence of transi-
tions such as HL on words like mbu, and these transitions can
be shown to occur phonetically on the short vowels of these
words, rubblng off also on surrounding segments capable of
bearing pitch. Thus, no theory can get by without recognizing
‘transitions on single segments, (In particular,it seems that
the sort of explanation advanced by Halle, 1371, for Slavige=
ascribing surface rising contours to thé interaction of stress
with tones in the environment--will not do for languages like
Mende.) What was declared ad hoc in chapter 1 was the use of
such transition features in underlying representations, That
is, while we have undenlable evidence for the presence of
transition features in surface phonetic réiepresentations9 we
have no evidence for the presence of sucg features in undevr-
lying phonological representations,

One question that remains to bé settled concerns the
nature of the representation of these transitions. From the
‘discussion of downdrift in chapter 1, it can be concluded
that these transitions are expressed as sequences of level
tones. This assumes that downdrift applies at some point
after TONE MAPPING, and this assumption appears to be true.
Hausa, for example, has at least one segmental tone rule, LOW
TONE RAISING, described in chapter 4, which is ordered before
downdrift. Since this rule is ordered after TONE MAPPING, 1t

shows that downdrift also is ordered after TONE MAPPING.
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2.4.2. There are two ways in which the restriction against
segmental sequence features of tone in underlying representa-
tions could be disconfirmedh One way would involve discovering
a generalization that could not be expressed within a framework
ﬁhat disallowed such underlying representatons; for example, a

language might be found in which the first rule of the phonology

needed to refer to a tonal sequence feature‘on a segment., Such

cases have yet to come to light., A second way would involve
demonstrating the validity of Fromkin's (1972) claim, attributed
to Margaret Langdon, that it is possible'for any phonetic dis-
tinction to turn into a phonological one, (Fromkin, personal
communication, has subsequently:withdrawn this claim, but it
still appears to be maintained by others; for example, cf.
Truteneau, 1973.) If this claim were true, any framework which
admitted to the existence of tonal sequence features on segments
at some stage in derivations would automatically be admitting to
the possibility that such features might also crop up in under-
1yihg repfesentations. This claim has some plausibility in the
1light of examples examined 1n works such as Kiparsky (1968, 1971,
1972) and Hyman and Schuh (1972); the examples involve phonetic
contrasts which originally did not correspond directly‘to an
underlying contrast but rather resulted'from differences in the
conditibnihg envlironments of phonological rules, In the exam=-
ples considered, the phonological rules and the underlying repre-
sentations were historically restructured in such a way that the

phonetic contrast in questlon became a phonological one.
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2,4,3. An initially plausible example is the case of downstep,
a phenomenon whereby a sequence of two level tones that one
might otherwise expect to be pronounced on the same pitch is
pronounced in such a way that the second has a slightly lower
pltch than the first, This gives rise to a phonetic contrast,
in which some HH sequences, for example are realized as [ — — ]
while others are realized as [ — = ]. In many cases, it is

possible to trace the HH sequences exhibiting downstep to syn-

‘chronic HLH sequences which have first undergone downdrift,

‘resulting in [ = _ - ], and subsequent deletion of the second

tone in the sequence, resulting in [-“ - J. In some cases, 1t
has been argued that this phenomenon is not synchronically
traceable to a deleted low tone, even though it may be histor-
ically traceable to onej; for example, Fromkin (1972) suggests
fhat there is no synchronic motivatlon for deriving the down-
stepped H on the final vowel of the Akan name Akua [ _ 7 = ]
in this way. In each case that has been discussed 1In the
literature, it is difficult to assess the weight of the syn-
chronic evidence presented. For the sake of argument, however,
let us grant that this4soft of restructufing does océur and
that what may have been a purely phonetic contrast between H
and downstepped H could become an underlying contrast between
H and downstepped‘H.

Fromkin's claim is fthat this sort of restructuring is
possible with any phonetlc contrast. But this clalm seems far

too strong. For example, 1f we accept the claim that English
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(or some cther 1anguage) has three or four phonetic levels of
stress, then Fromkin's claim would predict that in some lan-
guage (perhaps even a future state of English), it would be
possible to have three or four underlying levels of stress.
No known language comes close to having this many levels of
stress distinguished in underlying representatons. Another
instance involves the phenomenon of downdrift itself, which
gives rise to a great number of surface piltch contrasts, aﬁd
which even obscures the distinctness of high tones and low
tones, since 1t may cause a low tone at the beginning of a
string to have exactly the same pitch as a high tone which
appears later in the string. According to Ffomkin's claim, wve
should expect it to be possible for a language with downdrift
to become restructured in a way that will result in the pho-
nemicization of the many phonetic pitch contrasts, Although
every linguist would likely agree that such a change would be
impossible, it should be noted that the hypothetical change
would simply be a large-scale version of what some linguists
have been willing to accept on a small scale, viz. the phonem-
icization of downstep. This casts cqnsiderable doubt on the
notlion that any phdnetic contrast can glve rise to a phondlogm
ical one. DBecause of this, there appears to be no objection
in principle to a framework which permits tonal sequence features
to arise on segments in the course of a derivation while for-
bidding the expression of such features on segments in under-

lying representatlons,
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2.4.4, To interpret this restriction on underlying representa- |

tions correctly, we must now conslder the use of contour tone
features such as [Rising] and [Falling] 1in underlying represen-
tations, Wang (1967) has proposed these features for Chinese
and has made a case for this proposal by suggesting that par-
‘ticulaf phonological rules must make use of contour features.
‘He formulates the sandhi rule in Amoy‘Hdkkien in the following
way :
(18) [ dHigh fHigh

[BFalling] — [-uFalling]
Woo (1969) has attempted to demonstrate that .contour features
are unnecessary, but the attempt is based in part on principles
which are in some dispute, such as the proposal that tone 1is
universally a segmental feature. OCn the one hand, the attempt
to re-express Wang's rules by substituting [[-H][+H]] for
[Rising], and so forth, appears to complicate the rules (cf.
Woo's (1969: ch. 3) formulation); on the other hand, Wang's
rules themselves might be viewed as suspicious, since with an
unprecedented amount of freedom they employ the device of
expressing sameness or difference of feature values with the
variasbles O and 3. In any event, in the absence of an attrac—
tive counterproposal to Wang's, the status of the features

[Rising] and [Falling] remains an open question.2

2.4.5, It should be emphasized that the question of the
status of segmental contour features such as [Rising] and

[Falling] is separate from the question of the status of
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segmental sequence features such as [[-H][+H]],3 A framework
might permit the use of contour features in underlylng repre-
sentations while still prohibiting the use of sequence features
in underlying representations, Such a restriction WOuld have
the following consequence: 1t would entall that a language
with underlying contour tone features would not have rules
which needed to decompose these contours into sequences of lev-
el tones. As shown in the preceding discussion of Mende and,
in greater detail, in Leben (1971c), some languages have rules
(such as TONE COPYING) which apply only to the L of a HL
sequence, Such rules would be impossible in a language which
employed contour features instead; a copying rule, if applied
to a contour tone, would copy the entire contour feature,
[Falling] or [Rising]. This demcnstrates that a theory which
prohibits segmental sequence features in underlying represen-
tations is making a clﬂ§m with some empirical import, even if

it allows for the possibility of segmental contour features.

2.5, Refinements,

2.5.1. The reanalysis proposed for Mende is in need of further
elaboration. It is clear that some of the functions of (2)
TONE DELETION, which converts HL L into H L and f} H into L K,
are taken over by (11) TONE SPREADING, which converts any se-
quence L H H into L L H. In addition, some of the functlons of
TONE COPYING may be thought to be taken over by (16) TONE MAP-

PING. Let us conslder the latter possibility first, TONE
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COPYING was first
tone in two sorts

herently toneless

and the 1like,

(19) a.
b,
Cs

d.

H

Ibelc-hu

HL

LH

p€ le =hu >

kenya-ma7'HLkenya-Lma7 kenya-ma

nika-ma »

of instances,

75

proposed to account for the assignment of

The first sort involved in-

Hpele—Hhu > péle =hu

LH

HH H

> LbalE—Lhu 7> belé~hu

LL L

morphemes, such as the postpositions ma, hu,

'in a house'!

'in trousers!

‘on an uncle!

H L L

nika—Hma > nika-ma

LL H

'on a cow'

The second sort of instance involved items whose inherent

tones are deleted due to their appearance in a particular

construction,. such as noninitial elements in compounds, which

are automatically assigned a low tone.

b,

H

pale-Lhani

v  Hpe1e Hlnani

Lbals-Lhani b thle-LLhani b4

HLkenya-Lhani >

LH

nika-Lhani

> LH

HL

kenyaA

nika-

L

HL

Lhani>

hanl 7>

p¢le-hani
HH HL

bgle =hanil
LL LL

kenya-~hani
H L L L

nika-hani
LL HL

In the case of (19), one might argue that TONE COPYING is

unnecessary, and that what actually happens is that the post-

positions are lncorporated into the tonal domain of the head

noun, with TONE MAPPING applying to the resulting complex.
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Thils proposal is depicted in (21), where stage (1) represents

the‘result of incorporation and stage (ii), the resﬁlt of TONE
MAPPING; stage (i1ii) gives the output of TONE SPREADING, which
In this hypbthetical proposal must be construed as a segmental

rule, since it applies to the output of TONE MAPPING.

(21) (1) (11) (ii1)
H
a. pele-hu % pele=hu
HH H
b. Cbelée~hu > beleé~hu
. LL L
c. HLkenyamma > kenya-ma
‘ H L L
LH . .
de. nika-ma > nika-ma » nika-ma
LH H LL H

Furthermore, we might consider it possible to eliminate
TONE COPYING from the operations involved in the derivation
of the Compounds in (20) by incorporating the noninitial
elements in a similar way, but this time adding a low tone at

the end of the suprasegmental contour, since a low tone invar-

iabiy is introduced onto the noninitial elemehtskih‘compounds,

even when the initial element has a level high tone. We see

that this proposal produces incorrect results in (22a,d):

(22) (i) (i)
HL %
a. pE£lé-hani > péle~hani

HL L L

b. bgle-hani > bele-hani
LL LL
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C, HLkenya—hani > kenya-hani

H L L L

LHL

d. nika=-hani ? #nika-hani

LH L L
These counterexamples are not limited to compounds; réther,
they extend to any case in which the noninitial element has a
tone to contribute to the tonal melody of the construction.
Consider the affixation of the indefinite plural marker,
—nggg. If this were to be 1ncorporated into the tonal unit
in the same way illustrated in (21) and (22), it would fall
in cases where the noun to which it was attached had an

underlying tone pattern ending in H:

(23) | (1) (11)
T .
a. hpgls—Lngaaﬁ> HLpelE-ngaa > ¥pelEé =ngea
HL L
b. LHmba—Lngaa 7 LHLmba-ngaa > *mba-ngaa
- L HL

The counterexamples in (22) establish that prior tc {he opera-

tion of TONE MAPPING, a rule of TONE COPYING must apply; further-

more, the counterexamples in (23) show that the affixation of

tone-bearing elements does not produce a "tonological' word of
sorts whose elements' tone pattern is combined into a single
suprasegmental pattern and then distributed back over the whole
complex. Thils demcnstrates that there is no benefit to elimi-
nating TONE COPYING from the assignment of tone to toneless

postpositions (the procedure illustrated in (21)), even though



78

- 1t would be possible to do so. In additlion, it lends sdpport
to the notion that in Mende suprasegmental tones are repre-

sented on morphemes and not on words as such.

2.5.2. HaVing established the existence of the two'operations
TONE COPYING and TONE MAPPING, Wwe can now re-examine the re-
speotive roles of TONE SPREADING and TONE DELETION in this
anaiysis. The'resnlts of (23) show that the tones of the noun
and the plural suffix must be mapped seperately; when this is
done with a monosyllabic noun with a HL contour, the follow1ng'
incomplete result is obtained- |

(2”) HLmbu-Lngaa > ¥*mbu-ngaa
HL L

The‘correct form is mbu-ngaa, One's first guess might‘be that

this form could be produced from the output in (24) by general-
izing the rule of TONE SPREADING, which converts L ¥ H into |
L L H, to apply to the sequence H L L, converting it into

HHUL, Let us first suppose that this generalized version of
TONEMSPREADiNC is a suprasegmental rule; for this to be the
‘case, 1t would have to precede TONE MAPPING, since the effect
of this iatter rule is to convert tones into segmental Pea—
"tﬁfés. This would oroduce the desired result in (25a), out it
would by the same token produce an incorrect result in (25b),
Stage (i) in (25) represents the cutput of generalized TONE

SPREADING, and stage (ii) represents the output of TONE nAPPING.
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(25) | (1) (11)

a. HLmbu—Lngaa > HmbuuLngaa > mbu-ngaa
H L
HL

b, kenya—Lngaa > ernya~Lngaa ) #*kenya-ngaa

H H L

The second syllable in kenya-ngaa ought to be L rather than H.

The generalized rule cannot be restricted to applying only to
monosyllables, since, as a suprasegmental rule, it would have
no access to information about the number of segments over
which the tones range. Therefore, let us now assume that gen-
eralized TONE SPREADING is a segmental rule, applying after
TONE MAPPING. This will permit the rule to refer to informa-
tion about the segmenﬁs which bear the tones. Tc¢ avoid fthe
incorrect result obtained in (26b), the rule will have to be
modified to apply only to a HL sequence on a single segment,

This will result in the followlng derivations:

(26) a. HLmbu-Lngaa > mbu-ngaa » mbu-ngaa
HL L H L

b, HLkenya—Lngaa ? kenya-ngaa

H L L

SEGMENTAIL TONE SPREADING will not appiy in (26b), and so the
problem in (25b) is avoided. However, in order to accomplish
this, werhave had to alter TONE SPREADING in a way tﬁat makes
it identical, for all practical purposes, with the rule of
TONE DELETION; that is, it simplifies only tone contours that

are expressed on a single segment., However, this version of

-
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the rule is inconsistent with the réahlaysiS'bf’Meﬁde'ﬁhat
has been justified here, since 1t leaves us with no way of
lowering the tone of the second syllable of nika in the fol-
lowing éxamples,kwhere the forms on the right represent the

output of TONE MAPPING:

(27) a. “Hnika-i > #nika-1
L HH

b. i ika-Blmani > #nika-hani

LH HL

There are two concelvable ways out of this problem.v Either

one retains SEGMENTAL TONE SPREADING and posits an additional
rule which will lower the second vowel of nika in (27), or

§he re-adopts the verslon of TONE SPREADING expressed in (11)
and posits an 'additional rule to simplify the falling tone on
mbu in mbu-ngaa in (24) to a high tone. There appear toc be

no arguments in favor of the former alternative, and thefe

are two which favor the latter one., First of all, the origilnal
version of TONE SPREADING expressed in (11) is the one which
applies in Maninka and Bambara, as is shown in chapter 4; given
the suprasegmental analysis of tone, this rule, a suprasegment-
al rule in Maninka and Bambara, makes an interesting claim:
since the rulevapplies to the sequence L H H, and Since this
sequence, when represented suprasegmentally on a single mor-
pheme, is equivalent to the sequence-L H, the implicit claim

is made that the rule never applies internally to a single

morpheme, That is, it never converts monomorphemic COVCOVCOV
L "H "H
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‘into C VC VC V.

°L °L %"

A second argument in favor of the latter analysis is that
the additional rule required by forms like the one in (24) can
be collapsed with a rule independently required in Mende. The
additional rule, stated by itself, would convert AL C, L into
H Co L. The rule independently required assimilates a low tone
toba following H if the low tone is preceded by H. Let us first
consider this latter rule separately.

It is pointed out in Spears (1967a: 193) that if a fall-
ing tone on a single syllable is immediately followed by H, the
sequencé is not pronounced as ﬁi H but rather és H!H, where !
slgnals downstepping of the H following it. As we have already
seen, the downstepping of H is conditione? by preceding L, a

phenomenon which has been called downdrift, Thus, the assimi-

m
lation of the low component of HL to the following H must be

ordered after the downdrift rule. Next, on the same page, -

Spears observes that if there 1s a level low-toned vowel with
a high tone in the preceding syllable and another high tone in
the following syllable, the low tone optionally assimilates to
the following high tone; that is, from a sequence HLH is
optionally derived as sequence H!HH. Examples of the applica-
tion énd nonapplication of this rule are: |

(28) a. mbu - i 'the owl! b, kenya - i 'the uncle'

[ -] [~ = =]
OR[= _ -]
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On the basis of Spears' account, ahd from my own informal
observations, it may be concluded that the assimilation in
guestion 1s a phenomenon that is quite close to the surface and
whose applicability 1s made more probable as the rapidity of
speech increases, However, the probability of applicationvis
increased to 1 when the HL contour is on a single vowel.
Interestingly, the reverse of this process, which would assim-
ilate a H to preceding L in LHL, does not occur. These facts
make 1t likely that the simplification of HL to H on mbu when
followed by L is to be collapsed with the assimilation rule

discussed here, The resulting rule 1s ordered after downe

drift and would optionally simplify any HL sequence to H, regard-

less of whether it was followed by H or L. Somehow, however, it
would have to. be specified that the option must be taken when

the HL sequence is on a single vowel, again regardless of whether

“the following tone is H or L, As this rule 1s expressed, one

would expect it to apply optionally to kenya=-ma, in some way
H L L

neutralizing the L which follows the H; interestingly enough,
this L is neutralized, at least when this form is pronounced in

isolation: its tones are kenya-ma, where M slgnifies a tone
H M L

approximately half-way between H and L. This reinforces fthe
claim that 1t is an assimilation rather close to the surface

N\
that accounts for the simplification of HL to H in (24).

2.5.3. Finally, on the weight of the evidence from Manlnka

and Bambara presented in chapter 4, I will assume that TONE
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SPREADING 1is a suprasegmental rule in Mende. As has been
shown in the discussion surround examples (25) and (21), this
is a tenable view as long as there is an independent explana~
tion for the result in (24); furthermore, as has already been
noted, the analysls which posits TONE SPREADING as a supra-
segmental rule implicitly makes the interesting prediction
that this rule does not apply word-internally to a single

morpheme.
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FOOTNOTES TO CHAPTER TWO

1However, cf. the report of Dwyer's remarks on mba  and

- LAL

nlkili in charter 1, fn. 3. In addition, some further comments

et e Sttty

LHL
must be made on the patterns described in (15)., For example,
in (15e) the disyllabic nyaha with the tone pattern LHL is

assigned'the tones nyaha , with a falling tone on the last
L HL

vowel; thils state of affairs 1s quite regular. But there
are a number of words in Mende which also appear to be disyl-
labic and which have the pattern LHL assigned in a different

way. Examples are: Jdta, 'gutter', gots, 'rope', t olo,
E'T, T I L

LH L “THT

'kola nut', t ika, 'coal', mana, 'banana?;' These, instead
LH LH L

of having a falling tone on the final vowel, have a rising
tone on the 1nitial vowel. Such words are not very numerous

in comparison to the normal disyllabic words with LHL contours.
In addition, there is at léast one disyllabic word with a LH

contour that 1s exceptional in the same respect: be si, 'plg',
LH H

has a rising tone on the first vowel instead of the expected
low tone, Both sets of exceptions will conform to the patterns
in (15) if we assume‘that the vowei of thé first syllable is
actually a sequence of two [+syllabic] segments; these two=-
syllable words will then behave like three-syllable words, and

the tones wlll be correctly assigned by the mapping rule (16).
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A similar phenomenon in Tiv 1s noted in chapter 3. It is not
clear whether these vowels in Mende are phonetically long or
short; if they are short, a syncope rule will be requireqd, buf
this will raise the problem of deleting a segment without
deleting its tone. The same problem may arise 1in Tiv, 1In
view of thils, ancother means of expressing the tone patterns on

these exceptional words may have to be found.

2WOo (1969: ch. 3) criticizes Wang's formulation, observ-

ing that Wang must consider low level tones to be low falling;

fhis artifice, Woo claims, makes it necessary to include two
more rules in the phonology of Amoy in order to produce the
correct surface tones., Thus, Wang's case for the appearance

of contour tone features in phonological rules seems to rest

on some shaky.assumptions. Unfortunately, Woo's own alterna-
tive to Wang's sandhi rule, which avoids the use of contour
features, appears quite complex and is unaccompanied by any
demonstration to the effect that it captures some generalization

that would otherwise remaln unexpressed.

3Wang (1967) actually maintains that the contour features,
along with his other tone features, are represented on syllables
rather than on segments. His arguments are criticized in chapter

6.
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CHAPTER THREE. THE TONAL SYSTEM OF TIV

3.0. Introduction.

Tiv, a Benue-Congo language of Nigeria, presents a con-
slderable challenge to the suprasegmental representation of

tone, as this proposal has been outlined in preceding chapters.

This language is tonally more intricate than Mende, and yet

Arnott (1958, 1964) and McCawley (1970b) have demonstrated
convineingly that the grammar of this language treats under-
lying tone patterns in verbs separately from segments-=-a
characteristic of languages with a suprasegmental level of
representation, In some respects, Arnott's and McCawley;s
analyses depart quite radically from the sort of treatment of
suprasegmental tone proposed in the present work. 1In this

chapter, it i1s demonstrated that their analyses can be improved

B upon within ¢the suprasegméntal framework,

3.1, Downstep,

3.1.1. Arnott (1964) posits three tonemes for Tiv: high, iow,
and downstep. The presence or absence of downstep 1is shown to

be lexically contrastive in the following examples. kwa, 'ring
of huts', in (la) is distinguished from kwa, 'leaf', in that

only the latter is preceded by a downstep.
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(1) a. [i lu kwa ga "1t was not a ring of huts'
- T 7]
b, 1 lu kwa ga 'it was not a leaf!

[~ = = =]

a4

In addition, words can end in a downstep. An example is the
word mba, "there is', which causes a following high tone to
be downstepped, as 1llustrated in (2a), Example (2b) shows
that this wdrd, when followed by a péuée, is pfonounced with

a falling tone.t

(2) a, mba kasev 'there are women'
' ¥ H
[ = ==
b. kasev mba! 'there are women'
H H H

- ] _
e
McCawley argues that the behavior of words like mba shows that
they can be represented underlyingly with a HL contour. The

L component of this contour accounts for the downstepping of a
subsequent H, since any H fpllowing a L is subject to downdrift,
The later disappearance of the L component 1s attributable to

an assimilation to the following tone.

3.1.2, As will be demonstrated shortly, McCawley's proposal

regarding dowhstep permité a simplification bf the account of
fhe verbal system. In addition, 1t should be noted that the

interpretation of downstep as L permits one to explain why a

sequence of two downsteps occurring between two H tones has

the same effect as a single downstep would, rather than having
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a double downstepping effect, and why a downstep preceded or

followed by L has no effect, The reason is that !!, !L, and
!

L° are all interpreted as LL, which never differs from L in

its effects on surrounding tones.

3:1.3., McCawley's proposal glves the lexical representation

of a word like kwa as kwa , where the tones are interpreted
‘ ‘ LH

as properties of the syllable., For the present purposes, these
tones could equally well be represented as properties of the
syllabic segment a; I will not draw a distinction 1n this
chapter between the representation of tones on syllables and
their representation on syllabic segments; however, cf. chapter
6. McCawléy notes that his reinterpretation makes it necessary
to posit rules eliminating the low component of a LH or HL
contour when these contours are represented on a single syl-
lable., These rules must be ordered after the downdrift rule, so
that the L willbhave its effect on the Surrounding contour
before being deleted. For the most part, the needed rules ap-
pear quite plausible. The simplification of a ﬁi sequence to

H before a H that has undergone downdrift is a very common rule,2
Similarly, the simpiification of ﬁi to H before another L has
been described in a number of languages as absorption by Hyman
and Schuh (1972). ﬁl, as already observed, does not simplify

to H before pause. As for the rule which converts £h into H,

it is matched by the need in Arnott's analysis for a special

statement to the effect that a downstep immediately after pause
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or L has no influence on the following H, Later, the precise

formulation of the needed rule will be discussed,

3.2. General features of the verbal system,

3.2.1. As will soon be apparent, the verbal system of Tiv

displays a conslderable amount of complexity. Arnott describes

twelve sorts of tense; mood, and/or aspect in which a given

‘root may appear, including four separate forms for the present

habitual. These twelve categories are distinguished from each
other by théir characteristié tone patterns énd, td a lessér
extent, by segmental alternations 1n the verb root and by
differences in which class of subject pronouns they may co-
0ccur‘with. For each category 1n the vefbal sysﬁem, Arnott
(1964) describes the characteristic tonal contour or set of
tonal contours which are to be mapped onto the syllables of the
verb root, By modifying the mapping priﬁciple and the formai-
ism for representing the characteristic contours, McCawley
(1970b) shows that Arnott's formulas can be simplified and
geheralized to a considerable extent.

The tonal patterns in question are more intricate than
those described for Mende in chapter 2, and this leads McCawley
to make some additioﬁal assumptipns which were clearly unnec-
essary 1n the Mende account. Unfortunately, some of these
assumptions actually contradict aspects of the suprasegmental
framework proposed in the precedlng chapters, but in this

chapter it will be shown that thls framework 1s capable of a
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treatment of the Tiv verbal system that is superior to McCawley's
in some respects and equal to it in others,

An interesting feature of the syllabic structure of Tiv is
that a number of consonants can function syllablcally as vowels,
even in immediately post-vocalic position; 1like vowels, they can
bear tone, Abraham (1940: 3-4) claims that in certain words the

consonants m, n, 1

o R |

X, ¥, and gh (apparently, a uvular fricative)
are syllabile, The following, for example, would be two-syllable

words : kag, 'inside', and nagh, 'his', He emphasizes that

. T EE— .

these syllabic consonants are pronounced as separate syllables,
and, though he adds that they are bronounced rapidly after the
preceding syllable, he distinguishes them from final consonant
sounds that are nonsyllabic, such as the final r in gbanger,

'is broad', That these syllabic consonants are capable of begr-
ing tone will be demonstrated shortly,.

For the purposes of this discussion, I will assume that
any tone-bearing segment in Tiv 1s C+syllabic]. A sequence of
two vowels 1s counted by Abraham and Arnctt as two tone-bearing
units and hence, in this discussion, will be represented as a
séquence of two [+syllabicj segments, About these sequences,

Abraham says that, "it is possible +»+ tO repeat a vowel with

what seems like a break between, but is really a diminution of

breath, and then increase of it for the second vowel" (p.2).
He goes on to point out that the break between vowels is auto-
matic when the two vowels in the seéquence are different, as in

dzua, 'got, met', but that this break also occurs when the same
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vowel is repeated at the same pitch or with the tonés LH, and

that this break is distinctive: dzal, 'juice', dzaal, 'corn
L TLLT

platfbrm inside a house'. In the introduction to a republica-
tion of Abraham (1940), Arnott notes that gemlnate vowels also
occur with falllng tones and says that the break between vowels
which Abraham observed in thelother cases is open to question.
In view of the shaky phonetic evidence and the scant phonolog-
ical evidence, one might prefer to designate the tone-bearing
segments of Tiv with some arbitrary diacritic feature rather
fhan with the phoncloglcal feature [syllabic]. For the pur-
poses 6f this chapter, it does not ﬁatter which course 1is

taken, and so I will arbitrarily choose the latter.

3.2.2. There.are two classes of verb roots in Tiv, H and L.
The underlying tone of the verb root combines, in ways that‘
- will be illustrated, with the basic tonal formula for a given
tense, to produce the tonal contour appropriate to that verb

root iIn that tense,

3.3, General Past and Imperative.

3.3.1. In the General Past tense, the following facts obtain:

e
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(3) GENERAL PAST

" H Root L Root

va dza

!

'H L

kor nyar

1

'HIL LL

due tsue

'HL LL

tire hide
'L L L

keer moiar
"HLL LLL

umb ur rumun

'oLL I LL

nyODSO. » S29S0
"ML 1L LL L

yeve se e e ‘keng;ese
"ML L | L L L

By comparing the following forms in the first column: tire
: , . ‘ TE"Z

umbur, nyddso, one sees that thé presence or absence of a

'H 1L  'HL L

geninate vowel can lead to a tonal contrast. Grouping the

roots according to the number of syllabic segments they pos-
sess, Arnott expresses the pattern for the General Past in the
following way, where B stands for the basic tone of the verb

root.3



9

93

(4) GENERAL PAST 1syll 2syll 3sy1l
! !
'B 'BL 'BLL

The roots in the second column of (3) are thus assigned to a
o

pattern beginning with ‘L, which by convention 1s equivalent

to L. McCawley represents the initial downstep with a L, and

he collapses Arnott's formulas in (Mj into a single formula:
N
(5) GENERAL PAST LBL

This formula 1s to be interpreted in the following way. The
tie over £§ indicates that these tones are to be represented
on a single syllable; the symbol LO indicates that if there

are any additional syllables, they are each to be assigned a
low tone. If the base tone B is L, then, df course, ﬁi will
result on the-first syllable, and this will be interpreted as

L.

3.3.2. The formula expressed in (5) is different from the
suprasegmental formulas proposed for Mende in one cruclal way:
it is not totally independent of segmental informaton, since
it expresses the fact that the first sequence LB 1is to be
represented on a sinéle syllable (or on a single syllabic seg-
ment) and since 1t says 1n addition that the remaining part of
the contour, Lgs is expressed only if the root in question has
additional syllabic segments.

McCawley's notational system represents a much weaker hy-

pothesls about possible suprasegmental contours than the one
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put forward in the present work; To see this, 1t 1s only

necessary to consider the fact that all of the Mende contours
discussed in the preceding chapter--H, L, HL, LH, LHL--are
directly translatable into McCawley's system as HO, Lo’

HLL LHHO, and LHLLO, whille many contours which McCawley's

o*
notatlon 1s capble of expressing are not translatable into

the suprasegmental notation proposed‘for Mende; for example,
the distinction between HLL and HHL is representable in
McCawley's notétion, while in suprasegmental notation, both
sequences reduce to HL.

A first attempt at re-expressing the General Past formula
within the limits of the more highly constrained suprasegmental
theory might involve translating (5) into BHL, but the needed
mapping rule would be quite different from that of Mende. A
L root would be assigned the contour LHL; a one=-syllable verb

liKe dza would have the total contour mapped onto it, resulting

in dza ; subsequently, downdrift would apply and rules poslted
THL : .

by McCawley would delete the initial and final L, resulting in
a high-toned verb preceded and followed by downstép; we may

represent this result as dza . This is 1ncorrect, however,
‘ T A
My
since the actual form contalns a high tone preceded but not
followed by downstep: dza.
!
H

A second problem is that with L roots having more than
one syllablc segment, the mapping rule would operate incorrecte

ly 1f it were the same as the Mende mapping rule; the actual
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mapping rule that this analysis would seem to require is
extremely awkward, Recall that the Mende mapping rule maps
tones onto syllabic segments on a one=-to-one basis, insofar

as possible; 1f the number of syllablc segments exceeds the
number of tones, the last tone of the contour is extended to
the end of the word; if the number of syllabic segments is less
than the number of tones, the remaining tones are compressed
onto the last syllabic segment of the word. If this principle
operated with the Tiv cohtour LHL, it would incorrectly yield

forms like tire instead of tire ) tire. Applying the mapping
I, HL LH L !H L

rule from right to left would produce the correct result in

this 1nstance, but not in some other tenses furthernore, this
procedure would not solve the first proolem ment ioned, involv=

ing verb roots with a single syllabic segment,

3¢3:3. A successful solution to the first problem can be
motivated by means of a contrast that goes unnoticed by Arnott
and McCawley. Consider the data from the Imperative, another

of the "tenses" described by Arnott:

(6) IMPERATIVE

E_Root L. Root
va o ’ dza
H H
kor nyor
HL LH
due tsue
HL LH
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tire ’ hide
H L L H
keer m r
HHL _ LHL
umbur rumun
H HL L HL
nyJaso 82350

HH L IH L
yevese o
HHL

The formulas for the Imperative given by Arnott are:

(7) IMPERATIVE 1sy1l 2sy1l 3sy1l
H B + opp. BHLF

The formula for the two-syllable roots indicates that the

first syllabic¢ segment bears the basic tone of the root, whille
the second bears‘the opposite tone. This polarity principle
does not operate in any of the other "tenses" described by Ar-
nott, and so this proposal may be viewed with some suspicion.
Worse yet, no relation 1s observable among the three formulas
proposed. McCawley's formulas for the'Imperative are the same,
requiring separate statements for roo@s of one, two, and three
syllables. But there is a pattern 1n the Imperative, though
granted not a completely regular one. Thevlongest L roots
clearly have the’contour BHL; thls pattern may be extended to
I roots with two syllabic segments 1f we assume that the final
HL of the BHL 1s realized as H when it is assigned to a single

syllablc segment. The principle involved must operate before
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‘downdrift--otherwise H! would result, The same rule is needed

in the General Past for the H root va, to convert va into va;

- A, R
"L H

this rule will be discussed at greater length below, Before

considering the monosyllabic L roots, let us turn to the H

roots. The Imperative formula BHL is interpreted as HHL = HL

when the basic tone is H. This yields va , which is converted

‘ ' AT
into va by the simplification rule just mentioned; the two~
H
syllable roots are assigned the correct HL contour; a special
statement 1s needed for the three~syllable H roots.

The final root to be discussed is the monosyllabic L robt

dza. The mapping rule ylelds dza , whilch must somehow be
LiL

converted into dza. There is, of course, a ready way to elim-
H

inate the final L in this case; the only remaining problem is
to account for the realization of LH as H,

The LH in the Imperative contrasts with the LH which re-
sults on dza 1in the General Past. In the General Past, this
sequence must be realized as !H,'while in the Imperative, it
is realized as H. Thls contrast can be expressed by distin-
gulshing between a floating L and the L of a contour associated
with a morpheme that has a segmental realization in addition to
a suprasegmental realization. In the General Past; the down-
stepping effect that precedes H roots will be attributed to a
floating L prefixed to the base form of all roots in this

tense, This proposal is quite plausible in view of the fact
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that many of the twelve verbal categories have a characteristic
affix assoclated with them; these affixes have a segmental

and/or a suprasegmental realization. In the Imperative, on

the other hand, the absence of a downstepping effect that might

be contributed by the L of LH before this L is deleted is ex-
plained by ordering the deletion before the downdrift rule.
This ordering, of course, is the same one that 1is callied for
in the cases cited above in which HL 1s simplified to H: the
L must be deleted before i1t can occasion downdrift on a float-

ing H.

3.3.4, It may be objected that the fact that the instances of

L in question do not occasion downdrift argue that they are

not really there in the first place, VWhile sqch an objection
may initially-seem to have some plausibility, I believe that
it is answered by considering some completely parallel facts
in Hausa, involving simplification of Eﬁ and ﬁi contours to H
in cases in which the underlying presence of these contours
could hardly be doubted. These cases are described in Leben
(1971a).

Hausa does not permit surface rising tones, but there are
clear cases in which rising tones arise in the course of a
derivation; in such cases, the rising tone is realized as H,

For example, the verb Jaukaa, 'take', appears anomalous at
1T

first glance because it takes the endings of a Grade 2 verb

in all environments and yet 1ts surface tonal pattern HL 1s
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distinct from that of other disyllabic Grade 2 verbs, which

invariably have the tonal pattern LH. This anomaly can be
resolved by postulating that daukaa has three [+syllabic]

segments, namely, a, u, and a; this will cause daukaa to be

assigned the tonal pattern of a three-syllable Grade 2 verb,

which 1s LHL. But the u in daukaa becomes nonsyllabic, thus
LH L

~
subjecting IH to a rule which converts it to H.
Another instance in whlch this rule operates involves

contraction, Object pronouns in Hausa can sometimes lose

-their vowel; when thils happens, the tone of the object pronoun

is retained. For example, in the sequence baa ni, 'give me',

H L
1 can be dropped; the result is baan, which is shortened to ban

AT, HL

by a general rule., Simllarly, in the sequence kaamaa si,
H

H L

"+..catch him', i can be dropped; the result would be kaamaas,
‘ THOOLH

‘shortened to kaamas; however, LH 1is simplified to H, yielding

“HLH

kaamas.
H H

In both of the instances discussed, the deleted L does
not occasion downdrift on the following H, just as in the Tiv
examples, But sﬁréiy there 1s no chéncé, at least in the latter
instance, of sa&iﬁg that the deleted L 1s never there.

An interesting case in Hausa of the realization of HL as
H involves the productive verbal noun suffix LQ + Hggg) where

Lﬂ designates a floating L., When this suffix is attached to
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a verb ending in a long vowel, the floating L is assigned to

the long vowel of the verb endingj; for example, karantaa,
HL H

'read', has the verbal noun karantaawaa. But Hausa does not
H L HL H

permit surface falling tones on short vowels; thus, when the
nominalizing suffix is attached to a verb ending in a shorf
wael, such as yiyu, 'be done', the floating L is lost, yield-
"L H
ing yiyuwaa and not ¥yiyu waa. Here, too, as in Tiv, the dis-
T H L L H
appearing L does not occasion downdrift; but again it would be
difficult to maintain that the L wasbnever present at all.
The Hausa cases strongly support the principles proposed

for Tiv. Before returning to the analysis of Tiv, one more

general comment is 1n order.

3.3.5. The ability to affix floating tones greatly 1increases

the power of the suprasegmental formalism; if the use of float-
ing tones 1is completely unconstrained, almost any tonal contour
will be expressible suprasegmentally, thereby making the supra-
segmental hypotheslis considerabiy less testable. Evilidence from

many languages shows that it would be impossible to absolutely

~ prohibit the expression of floating tones, but the use of float-

ing tones must obviously be restricted in some way. In Tiv,
there appears to be adequate motivation for the floating tones.
As will be seen, there are segmental affixes asscclated with

the verb root in various categorles, and thils should lead us,



101

~on the suprasegmental hypothesls, to expect that there may be
suprasegmental affixes in some cases: this is what LQ repre-
sents., The proposal for floating affixes in Tiv 1s not ad
hoc, with each sﬁecific instance motivated in the same way as
are instances of segmental affixes whose realization 1is some-
times @: the effect on the surrounding environment 1is observed
‘and a rule expressing the alternation between the ¢ realization

and the other realization of the affix is shown to be plausible,

3.3.6. Before consldering the remaining Tiv tenses, it may be
helpful to review and illustrate the suprasegmentalkproposal.
To faclilitate reference, Arnott's formulas for the General Past

and Imperative are reproduced here:

(4) GENERAL PAST 1syll 2syll 3syll
! ! !
‘B BL BLL
(7) IMPERATIVE H B + opp. BHL

The suprasegmental re-interpretation for these is:

Lg + BL

(8) GENERAL PAST Root

(9) IMPERATIVE BHLRoot (except for 3syll H roots)

The suprasegmental sequence BL is, of course, lnterpreted as L
if B is L, and BH 1s interpreted as H 1f B 1s high. Mapping
of the tonal contour onto the segments is specified by the
bfollowing principle, which is identical to the mapping rule

proposed for Mende 1in chapter 2:
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a. Assign the first level tone of the roct contour to
the first [+syllabic] segment, the second tone to
the second, and so on,

b, If there remain any

[+syllabic] segments that have

not been assigned a tone, assign them a copy of the
last iLone assigned.

¢c. If there remain any tones that have not been assigned,

asslgn them in sequence to the last [+syllabic]

segment of the root.

The following deletion rule is to apply after (10) and before

dbwndrift.

(11) TONE SIMPLIFICATION (Tiv)

Delete any L that occurs in sequence with H on a
[+syllabic] segment,

The following are sample derivaticns.,

(12) GEKNERAL PAST

(H root)

a. Lﬂ + HLva

va
H

va
HL

va,
H

Ly + va
H

(L root)
b, Lg + Lrumun

rumun
L

‘ runun
L LL

Lg + rumun
I. LL

Co

(H root)

HL

Lg + yevese

yevese
H L

yevese
HL L

Lg + yevese
HLL

(10a)

(10v)

(10¢)

(11)
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In (12a,c) the floating L is realized as downstep on the
following H; 1n (12b) the floating L has no effect, since it
is followed by L.

Next, some sample derivations are given for the Imperative;

va 1s a H root, and dza and hide are L roots.

(13) IMPERATIVE

(H root) (L root) | (L root)

a. HLva b, LHLdza ‘Ce LHLhide
va dza ' hide (10a)
H L L H
va dza hide (10b)
HL LHL L HL
. va dza hide (11)
H H L H

There remains the problem of the three-syllable H roots. For
these, the BHL Imperative contour would be interpreted as HL,
and (10) TONE MAPPING would assign the tones HLL to these:

*yevese, The correct form is yevese, Inspection of the re-
HLL HHL

.

maining categories treated below will show thég\it would be
impossible to alter the mapping rule to derive this form from
the general Imperative contour. In addition, it will be seen
that in the remaining tenses, the three-syllable verbs often
behave somewhat differently from shorter verbs: 1in some cases,
they do not take the segmental suffix that the shorter verbs

do., In the present case, 1t 15 proposed that the three-syllable

verbs take a LQ suffix, and that the Imperative contour is mod~
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ified for them from BHL to BH. This will yield yevese + g,

T

which a general tone retraction rule converts into yevese.
3 HH L

Note that the three-syllable L roots may also be described in

terms of the modified three-syllable contour; in these cases

BH + Lﬂ 1s interpreted as LH + Lﬁ, yielding rumun + LQ, which

L HH

becomes rumun by the same retraction process. The retraction
L HIL

process 1s expressed as follows:

(14) TONE RETRACTION (Tiv) .

Ly

[+seg] —» [+L] / . CO

Later this rule will be shown to apply only to three—syilable
verbs., This rule can also be shown to exist in'certain Manin-
ka dialects. A word like Hjiri + Lﬂ, 'the tree', is pronounced

jiri in the standard dialect, but in Faranah Maninka, as

H HL .

reported in Spears (1966), i1t is pronounced jiri. This pro-
' H L

vides evidence for the same rule of TONE RETRACTION in Faranah
Maninka.

Although the suprasegmental analysis may have seemed
incapable  of describing the Intricate contours of the Tiv
verbal system, the above treatment of the General Past and
Imperative shows that the possibility of expressing floating
affixes, along with certain mapping, deletion, and retraction

principles established for other languages, permits an account
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-that 1s at 1eaét slightly more'generai than pfevious ones., In

the remainder of thls chapter, the rest of the Tiv tenses will

be discussed,

3.4, Continuous.

In the tonal pattern of the Continuous, the basic tone of
the root plays no role; formulas for the H roots and L roots

are ldentical,
(15) CONTINUOUS

Arnott: (1syll) HL; (2syll) HLL; (3syll) HLL

McCawley: HLO

One point of interest in the Continuous is that roots of less
than three syllables are adjusted by suffixing a low-toned n
to them. The appropriate formulas are expressed in (16); and

sample derivations are gilven in (17).

(16) CONTINUOUS (1,2sy11) Blroot + In;  (3sy11) HFRoot
(17) a. HLop + In b, HLungwa £ M e, HLyevese
va - ungwa ' yevese (10)
HL H. L HLL
va ‘ ) (11)
H
van ungwan yevese

HL H LL HLUL
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3.5.0. Tiv has four separate tenses which have a present

habitual meaning, and Arnott (1964) comments that it has not

vet been determined whether these tenses differ from each

other in meaning or syntactic behavior. But they do differ

in phonological form.,

3-5.1.

(18) HABITUAL 1

1syll 2syll 3syll

H roots: 'H 'HH HHI,
L roots: ' LH LHL
Arnott: ‘H 'BH BHL

A H
McCawley: (1,2syll) LB H; (3syll) BIL

To formulate the suprasegmental reanalysis for this
tense, it will be helpful to examine some actual instances of

roots in this tense.u

(19) HABITUAL 1  H Root L _Root
va dza
! !
"H "H
ungwa venda
!H 1 L H
yevese ngohor
~HHL L HL
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The three-syllable form yevese 1s anomalous in this tense be-

H H L
cause 1t represents the only type of I root that is not preceded
by downstep. As it turns out, this form is homophonous with one
of the possible three;syilable forms in Habitual by taking even

the same class prefix. Thus, a likely possibility for eliminat-

ing this anomaly 1s to c¢laim that three-syllable H roots do not

occur in Habitual 1. This sort of gap in the vefbalkparadigm
is not without precedentg since Arnott himself notes that three-
syllable L roots do not seem to occur in Habitual 2.

The remaining H roots provide évidence for a preceding LM

affix; the three-syllable L root in Habitual 1, exemplified by

‘ngohor, might give us reason to believe that the root contour is

L HL
BHL, but, if applied to two=syllable H roots, this would in-
correctly yield ungwa. Thus, the formula for one- and two-
'_MEL_
'H L - |
syllable roots must be Lﬂ + BHRoot, while the three-syllable

formula is Lﬂ + BHRoot + Lﬁ. Sample derivations follow:

(20) a. Lﬂ + Hungwa b. Lﬂ + LHvenda C. LQ + LHngohor + Lﬁ

ungwa venda ngohcer (10)
H H L H I, HH

L HL (14)

Q + ungwa LQ + venda Lg + ngohor
H H L H L HL
Initial Q in (20a) 1is realized as downstep before the H,
while the remainininf instancea of ﬁ in these examples are

lost, since they are either preceded or followed by L.
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3,5.2, The next habitual tense, Habltual 2, applies to roots
modified segmentally according to principles that need not
concern us here (cf. Arnott, 1958, 1964), As noted above,

three-syllable L roots are not attested in this tense,

(21) HABITUAL\E

lsyll 2syll 3syll
H roots: ! Tk 'unn
L roots: 't e —
' . oo !
Arnott: H By’ 'BHH

NN la)
~ McCawley: (1,2syll) LB HL; (3syll) LB H H

BH

Reanalysis: (1,25y11) Lﬂ + Root + Lﬁ; (3sy1ll) Lﬂ + BH

"Root

Again, the three-syllable root 1s the excepticnal one. Observe
that the reanalysis will yield two-syllable H roots with the

pattern Ly + ongo + Lﬂ, but in this case (14) TONE RETRACTION,

"t

which would incorrectly pu%t the final floating L onto the pre-
ceding'vowel, lowering its high tone, may not apply. -This shows
that (14) must be restricted to apply only to three-syllable

roots,

3.5.3. In Habitual 3, the verb root must again undergo adjust-

ments, and the adjustments are different from the ones mentioned

in connection with Habitual 2. Monosyllabic roots have thelr

vowel lengthened, and all roots suffix a high=-toned n, except
that this suffixation iswngtﬂpppglly obligatory with three-

syllable roots--some speakers, Arnott notes,5 normally use
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three-syllable Habitual 3 forms without a suffix.

(22) HABITUAL 3

o 1lsyll 2sy1ll 3sy1ll

- ] { 1

H roots: ' HHH '4HH "MHH(H)
L roots: - "HHH 'yHH YHH(H)
' t 1
Arnott: 'HHH 'BHH 'BHH(H)

A
McCawley: LB H H HO

McCawley obserVes that the convention assigning tones
to syllables must be refined in this case to account for the
factvthat the first syllable of an underlyingly one-syllable

root is H, while the corresponding syllable in underlying two-

- and three- syllable roots 1s H., The refinement he suggests

is that when three syllables worth of tones is to bevassigned
to two syllables, in this case LB H H to dza-an, the middle
tone is to be associated with the first syllable. This gives
LBH on dza, which is realized as LLH —» LH — !H. (Note
that McCawley, contrary to Arnott, does not regard the final
n of dzaan as a separate syllable.) This convention gives an
incorrect result for the underlying two-syllablie I, root

vendan, which, on McCawley's account, has two surface syllables

L H

like dzaan. The first syllable, ven, would be assigned LBH,
- , i A

which would be realized as 'H, Besides producing an incorrect

result, McCawley's convention appears rather unnatural in the

light of the absorption processes noted by Hyman and Schuh
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(1972). 1If a language has a sequence LHH or HLL, with no
place for the mlddle tone of the sequence to go, this tone is
in general absorbed by the tone to the right if it 1s identical
to it. The tones caught in the middle 1n McCawley's analysis
fit this description, but, rather than being absorbed by the
tone to the right, they‘are moved leftward into a nonabsorptive
environment ., |

These problems can be solved by ordering tone assignment
before vowel lengthening, whicﬁ operates only on underlying
monosyllabic roots., In McCawley's framework, the Habitual 3
pattern could be re-expressed as ﬂé H Ho. This would yield

dza -n and venda-n, which are realized as dzan and vendan.

TTBHE T IE B ~ . T B

H
Subsequently, the vowel of the first root would be lengthened.

This same ordering 1s proposed for the suprasegmental reanal-
ysis.
BH, H

Lﬂ + Root + "'n

(22) HABITUAL 3

As in the previcus analyses, the optionality of HQ for three-

syllablé verbs must be marked.

3.5.4. The Habitual 4 roots undergo éssentially the same
modifications noted for Habitual 3, agaln optionally in the case
of three-syllable roots, but in this case 1t 1is a low-toned n

that is suffixed, The base tone of the root does not enter into

the tonal patterns of this tense., With a three-syllable root,

if there is a final n, the preceding tones are all I; 1f there
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is no gysuffix, the last vowel is L, and all preceding ones

are H,

(23) HABITUAL 4
Arnott: (1syll) HHL; (2syll) HHL; (3syll) HH(H)L
McCawley: HoL

- Reanalysis: HRoot + LSuffix

In the reanalysis, Suffix represents n after a one- or two-
syllable root and either n or ¢ after a three-syllable root.
If the root is followed by LQ, (14) TONE RETRACTION will cor-

rectly change the last vowel of the root from H to L.

”3.5.5. In addition to the four brésent habiﬁual‘ténSes, there

is a Past Habitual. The segmental form of the root is the same
as in Habitual 4, except that in this case, the low-toned n

7

suffix 1s obligatory even with three-syllable roots.

(24) PAST HABITUAL

lsyll 2syll 3syll

H root: YHHL ‘yHL 'HHHL
L root: "HHL LHL LHHL
Arnott: "L 'BHL 'BHHT,

, ‘i
McCawley: LB H Ho L
Lg + BH

Reanalysis: Root + "n
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3.6, Future, Recent Past, and Subjunctive,

3.6.0, TFour tenses remain to be discussed: Future, Recent
Past A, Recent Past B, and Subjunctive, The last two men-
tioned are identical insofar as the verb root is concerned,

differing only 1in the class preflxes taken.,
3.601.

(25) FUTURE
'
Arnott: (1syll) 'B; (2syll) BL; (3syll) BLL
McCawley: (1syll) LB; (2,3syll) B LO

Reanalysis: (1lsyll) LQ + BRoot; (2,3sy11) BLRoot

3.6.2.

(26) RECENT PAST A
! 1 !
Arnott: (1lsyll) ‘H; (2syll) 'BH; (3syll) °‘BHL
~
McCawley: LB H L0
Lg + BH Lg

Reanalysis: Root +

3.6'3.

(27) RECENT PAST B and SUBJUNCTIVE

Arnott: (1lsyll) H; (2syll) HB¥*; (3syll) HHL

- where B¥ is interpreted as !H if B is L
~

McCawley: (1lsyll) H; (2syll) H BH; (3syll) HH L

H

Reanaiysis: (1,2sy11) HBRoot + gy (3syll) HRoot + LW

The reanalysis in this case requires an additional statement.

A two-syllable L root, such as the Recent Past vende, 18
T L
H 'H
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HL H

vende + Hﬁ, which 1s mapped into vende +
H H

analyzed as g. To

permit the root-final L to be converted into downstepped H, the
I, must be allowed to assimilate to the floating H after down-
drift.' Thisvis‘consistent with the principles that have been
described for Tiv: in particular, floating tones have been
assumed throughout to be referred to by the downdrift rules,
and the assimilation of L to a follbwihg;H is a widely attested
process., But it might still be questioned whether the rule

involved is independently necessary 1in Tiv.
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FOOTNOTES TO CHAPTER THREE

Ler, Arnott (1964: 39, fn. 2) for a description of this

‘falling tone; he notes that the final pdrt'df4thé fall is

inaudible, perhaps due to devoicing.,

20r, Stewart (1971), Schachter and Fromkin (1968), and

Spears (i967a,b), for example,

3Arnott's notation is modified slightly, to facilitate

translation into the reanalyses.

uIn a table facing p. 48 of his article, Arnott (1964)

actually gives dza instead of dza, but in}two other places in
H _ | o :
H P

1
this article, pp. 48, 49, Arnott specifies a "H pattern for

roots fitting this deScription.

5The example given by Arnott (1964) in the table facing

p. 48, alom vaan, would lead one to think that the H root in
H HH "HAH

vaan is not preceded by downstep in Habitual 3. However, this
is contradicted by Arnott's formulas on pp. 48, 49. Thus, it

appears that a downstep mark has mistakenly been omitted before




:6Again, an example 1In the verb table 1s inconsistent with

the formulas on pp. 48, 49 in Arnott (1964). I assume that

the correct form for ngohor is ngohor.
~H HH H HL

7

Arnott's verb table gives yevesen for this tense, but
: H

~this 1is in conflict with the formulas he provides on pp. 48,

49, Thus, it should be corrected to yevesen,
‘H H HL
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CHAPTER FOUR. TONE SPREADING IN MANINKA, BAMBARA, AND HAUSA

4,0, Introduction.

Maninka and Bampbara, tﬁo Mande languages that are much
more closely related to each other than to Mende, are cited in
the literature as languages in which tone is phonologically a
property of morphemes, Welmers (1949) posiﬁs only one tone
per morpheme in Maninka underlying representations, and Bird
(1966) reaches the same conclusion for Bambara. As was noted
in chapter 1, this conclusion was based on the distribution'

of tone in underlying forms: 1t has peen claimed that there

~are essentlally Just two tyDes of morphewe in these languages,

high toned and low toned morphemes. But in addltion assum=
ing this distribution, it 1s possible to demonstrate that
these languages have tone rules which refer to suprasegmental
tones; if tone were regarded exciusively as a éegmenﬁal fea~
ture, at least one of these rules could not be expressed with-

out loss of generality.

A similar case can be made for some tonal rules of Hausaj;

on the other hand, Hausa has at least one tone rule which must

be construed as segmental. But as the suprasegmental framework

would predict, this rule is ofdéred after tﬁe,suprasegmental

rules. These rules wili‘be motivdteﬂ aﬁd discuSSQd:inwthis

chapter,
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4,1.1, Spears (1968) proposes an analysis of some tonal
changes 1in Maninka‘that are nqt explicitly dealt with in
Welmers (1949), Although I believe the analysis to be wrong,
the data presented 1s quite interesting for the purpose of
establishing a suprasegmental analysis of tone.

In Maninka, the mark of the definite is a flocating low

tone. Its manifestation is illustrated in the following

examples:

(1) a. bon + LQ 'the house'
H
L ™\ ]
b. bon te yan " 'a house is not here'
H H L
t— - _ ]
c. bon + Lﬂ te yan 'the house is not here'
H H L

[N - ]
By comparing the indefinite form bon, 'a house', with the

definite form bon, 'the house', we see that the definite is

v

L
formed by adding a low tone to the noun.

Next, Spears points out that certain Maninka high-toned
morphemes are reallized aé L,in,thehfq;;gw;ng’envifonments:
when preceded by L and followed by either H or #., Included
in the class that undergoes thls change are certain morphemes

which might be termed "function words", such as ye, tis', 1la,
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'in', te, 'Neg. (Pres.)', ra, '"Passive'; in addition, the rule
apparently applies to verbs in general and to some pronouns,
To witness the alternation, compare the underlined forms in

the following pairs:

(2) a. a ye yan 'he is here!

L H L
a ye bon la 'the is in the house'?
L 'L HL L

b. n bd> ra 'T went out!
H ™ H "H
a bl ra 'he went out'
L L L :

c. a ka n kudu 'it bumped me'!
L LH LL
a ka n kin Yit bit me!
L LL L

In (2b), the lowering of the verb D3 provides the environment
fof thé 1owéring of ra; 1n (25); the lowering of n provides
the environment for the lowering of kin, which phonologically
has a high tone; kudu in (2¢), meanwhile, is phonologically
low, As a result, we might first guess that an iterative rule
is involved which operates from left to right. The rule which
Spears formulates is called TONAL DISSIMILATION and may be

represented as follows:

(3) TONAL DISSIMILATION (Maninka)

R T {5
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[+P] is a diacritic featurec possessed by vowels in words
capable of undergoing this rule. As the examples in (2)
demonstrate, rule (3) must apply iteratively from left to
right in the present formulation. That is, given a sequence:
(4) ¢ Lc, HC HC  HC,

[+P] Y[+P] “[+P]
‘rule (3) will first apply to the leftmost H, converting it to
L; this resulting L will theﬁ qualify as the left-hand portion
of the environment of rule (3), and this will permit the next
H in the sequence to become L, and so on., While it is clear
that rule (3) would have to re-apply to its output in this
fashion, there 1s some uncertainty about whether languages
actdally'have such ruies. Below, when (3) is reformulafed, an
alternative té iterative application of this rule will be sug-

gested,

4,1,2, It is not immediately clear from looking at (3) why 1t
should have been considered a tonal dissimilation rule; to see
why, we must consider another phenomenon, which Spears proposes
to collapse with this rule, The phenomenon involves the assign-
ment of a high tone to the second syllable of disyllabic lowé
toned nouns and to the last half of monosyllabic nouns; this
takes place beforé any L, such as the floating L of the defin-
ite. The tone inserted is underlined in the following two

examples:
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(5) a. muso + ¢ 'the woman'

b, sa + ¢ 'the snake!
LH

LN ]

Tﬁat is, the proposed underlying L of the nouns becomes LH
in certain environments, Although Spears suggests that the
rule involved here is to be collapsed with (3), he does not
formally state this rule, or its subparts; and he calls the
informal rules proposed tentative. But if we attempt to col~
lapse the rules formally, we begin to>see why Spears viewed
this set of'operations as an instance of tonél dissimilation.
First of all, let us ignore the fact that rule (3) may
apply to tones preceding pause. As suggested in chapter 1,
fn. 1, this may simply represent a conversational process
that appears quite common in tone languages., This simplifi-
cation permits us to collapse (3) with the rule which creates

the high tones in (5), producing:

(6) "GENERALIZED" TONAL DISSIMILATION (Maninka)

V—y [0H] / L C ¢ [=-0H]

[+P ] Q = 0

This rule, although it looks more like a dissimilatlon by
virtue of making a vowel's tone opposite to the tone immedl-
- ately following it, 1s still very suspect. The two subrules

it collapses are quite different from each other, since they
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apply to entirely different types of morphemes, The subrule
expressed in (3) applies to certain function words, verbs, and
pronouns, and the other subrule applies to nouns. To permit
the rule to operate correctly, we would need to have two dia-
criticls assoicated with it. Recall that in the discussion of
subrule (3) it was noted that a diacritic feature [+P] would
have to mark those vowels which were subject to the rule; but
the vowels marked [+P] are only‘to undergo the portion of the
rule that takes place before H (i.e. the portion given by (3)),
and'another dlacritic feature, [+Q], would be needed to mark
the vowels that undergo the other portion of the rule, which
takes place before L., Furthermore, for the collapsing of the
two operations to be feasible, a way would have to be found to
associate the diacritic feature P with th%'minus Value ol ® in

[0H] while associatihg the diacritic Q with the plus value of

o
In addition, rule (6) could not apply correctly to sa +
L
LG, 'the snake', producing sa + LQ. The reason is that this

TLH
word has no vowel capable of serving as [V, +P] in (6). The
only vowel of ﬁhe word 1s the low—=toned one which must serve
" as the leftmost part of the environment for the rule, Hence,
‘the secénd subparﬁ; although af first it may have appéared |
formally similar to the first, must be modified to include the

following operation:

(1) ¢ — H/LC, __ CJL
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In view of this, the rules are not as amenable to collapsing

as one's first impression may have suggested.

4,1.3, A more conclusive argument against this formulation

is that a much more revealing1301ution is possible, Since
the most problematic aspect of the formulations in (6) and (7)
'seens to involve the part of the rule which raises certain
vowels to H in some environments, 1eu us attempt to do withoutb‘”
this operation. In particular, let us reject the assumption
made heretofore that the low tone is basic in the nouns in-
volved in these latter cases, with a high tone added by rule,
Instead, the form containing a high tone will be considered

basic. This gives underlyirg forms /muso/ and /sa /; before
' ‘ L H LH

a definite marker or anv other low tone, they would retain
this tonal pattern, being realized as illustrated in (5)
}when the definite marker is attached. But the high tone of
these proposed underlying forms would have to be lowered 1in
certain instances, namely, when another high tcne followed.
This is demonstrated in the following examples, where the
high tone to be lowered is underlined; the result of the

lowering is shown in the pitch representations beneath,

(8) a, muso te yan ‘no woman is here!
LH H L
[ — _1
b, sa te yan 'no snake is here'!
IH H L

(- - ]
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Obviously, the operation requlired here is exactly what is
already specified in rule (3): aH precedéd by L and fol=-
lowed by H is lowered to L. Hence, by revising our aSsumptions
abbut the‘underlying form of "low-toned" nouns, we have in-
creased the applicability of (3) greatly, without altering
~1ts formulation, and we have avoided the need for formulating
an additional, problematic rule. If we continue to disregard
the portion of (3) which applies to H before #, we‘have a rule
which is not a diésimilation,at all, but rather a rule of TONE
SPREADING like the bne described for Mende in chapter 2 and
like the other inétances of thils phenomenon brought up in

Hyman and Schuh (1972):

(95 TONE SPREADING (Maninka)
H— L/ L__H

[+P]
This rule does not have the restricted applicatioh ﬁoted in
the case of rules (3), (6), and (7). Rather than applying to
a small‘set of categories, the rule applies quite generally
to elements fitting its description., This makes it likely
that the diacritic feature [+P] wiil be able to be removed

from this rule and from the underlying forms of Maninka,

4,2, The underlying tonal system of Maninka.

et e e T R L S0 A 5 5 A0 3 0 R 4 0 i b L5708 RS P S e S S8

4,2.1. The proposed reanalysils in effect redefines Welmers'
classes of high toned and low toned nouns respectively as'

nouns with a level H and nouns with a rising pattern:
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(10) a., H nouns

jiri < Miyiriy
HH

b, L nouns

muso < /LHmuso/
L H

sa < /LHsa/
LH

When simple one- or two-syllable words iike these are con-
sidered, it appears that the same rule of TONE MAPPING proposed
for Mende in chapter 2 will serve for Maninka. 1In (10a), the
single H 1s assigned to both vowels. In (10b), the LH contour
is split between the two vowels, if there are two, and is as-

signed to a single vowel if there 1is only one. However,

since the details of the behavior of nouns of three or more

syllables have not been completely spelled out in the litera-
ture on Maninka, or on Bambara, it is difficultrto determine
how the mapping rule will have to be extended to account for
‘these longer words, Welmers (1949) reports that nouns of,ﬁhree
or more syllables are rare in Mahinka, but he glves examples

of three types: all high, all low, and a single low tone
followed by a sequence of high tones, These are 1llustrated

here:

(11) a. All nigh tones: kdrondi 'cotton'

tamenen 'flame’!
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b. Low - High: sambara shoes'
L HH
biltiran 'head dress'
L HH
c. All low tones: Dbaroma 'forked stick!?
meleka tangel!

Welmers leaves 6pen the possibility that some of the forms

in (11) are compounds, though he supposes that not all of
them are. In Gambian Mandinka, a fairly closely related lan-
guate, Rowlands (1959) asserts that, with minor qualifications,
theré are only-two tonal patterns possible for a word in ab
given environment, but his data indicates that along wlth the
level H words, there are at least two types of words with
rising patterns, exemplified by kamb%no,I{?oy', and mindﬁngg,
;cup'. Thus, it is possible that these laﬁguages cannot be
treated in a completely parallel fashion with Mende, What
may be necessary is not the mere expression of the Qnderlying
suprasegmental contours H and LH, but instead a marking of
which vowel in a given word contains the first H. The three
types of tonal pattern evidenced in (11) might then be cap-

tured as follows: kJrandi, sambara, baroma. Alternatively,
[+H] [+H ]

perhaps the all-low pattern of baroma 1s simply a consequence

of its having undergone TONE SPREADING, in which case 1t would

~result from underlying baroma.

[#H]



4,2.2. This system, if it‘is‘corfeéﬁ,'mighf seem inconsistent
with the suprasegmental analysis of tone 1n this language,
since it involves a feature [+H] on an individual segment., But
in fact such a system would underlyingly involve a diacritic
feature on lexical entries which would, in effect, specify
which vowel & tone mapping rule was to assign the first H to.
This sort of treatment was pfoposed in McCawIéy (1964, 1970a)
for languages with similar distriputional facts, and McCawley
has noted that the possession of such a feature, specifying
the location of some accentual phenoménon,'is one of the dis-
tinguis%ing characteristics of languages which are not true
tone languages--that is, languages which do not have segmental
features of tone in underlying representations.

Such an analysis would make the tonal system of Maninka
seem very similar to that of Japanese, as described by McCawley
(1968), and that of Slavic, as described by Halle (1971).
Systems of this sort are not investigated in the present work.
The suprasegmental tone features under examination are not
diacritic features, which simply trigger the opefation of a
phonoiogical rule; rather, they are phonological features that
happen to be expressed on a suprasegmental level,

Detérmination of whether Maninka actually employs a
diacritic suprasegmental feature must await‘the acquisition of
more data. If there turn out to be only two regular tonal
patterns in three-syllable nouns, then this will argue for

phonological suprasegmental features in Maninka.
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4.3. Suprasegmental operations in Maninka and Bambara,

4.3.1. The behavior of Maninka compounds may shed some light
on the nature of the tonal representations which serve as in-
puts to the rule of TdNE SPREADING, To facilitate the demon-
stration, it should be noted that Bambara exhibits the same
types of alternation as Maninka, though there appear to be
some differences. TONE SPREADING does apply in (12), lowering
the final tone of muso before the floating H of the Bambara

indefinite marker, proposed by Bird (1968).

(12) La Hma LI'Irnuso HQ Hye 'he didn't see a woman'

2 -1

Ih other instances in which TONE SPREADING would be expected
to apply in Maninka, Bird's (1966, 1968) data indicates that
it does not apply in Bambara. However, K. Courtenay (personal
communicétion) has noted that the alternations which are said
here to result from TONE SPREADING are more frequent than
Bird's data would lead one to expect. At any rate, even if we
accept only the data published by Bird, there wili still be

sufficlent evidence for a rule of TONE SPREADING in Bambara.

4,3.,2, We must next ask whether TONEﬂSPﬁEADING‘is_a segmental
or a suprasegmental rule in Maninka and Bambara. Consideration
of combounds in these lahguages provides evidence for the supra-
segmental nature of this process, Drawing on remarks in Spears
(i96é;”i968)>énd W6oi(1§695;/@é ﬁé&ﬂforﬁuiéﬁé éﬁeAfgiibwing ”

observational account of Maninka and Bambara compounds.
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(13) COMPOUND RULE (Maninka, Bambara)

a. If the first word is H, then every vowel of the
compound is H,

b. If the first word is L (i.e. LH in the reanalysis),
then all vowels preceding the last word in the
compound are L, and the last word is H.

In both languages, the tonal shape of the compound is entirely
“dependent upon the tonal shape of the flrst member. The con-
trast between compounds with a high toned first member and

those with a non-high toned first member is illustrated in

- (14), a Bambara example.

(14) a. Hjiri jiri-finman=-nyiman 'good-black tree'
' HH H H H H
b, LHmuso muSoufinman-nyiman 'good black woman'

LL L L H H

The observational account in (13) gives us no clue as to
ﬁﬂl high toned and non-high toned nouns behave as they do in
compounds; in effect, it says that there 1s no explanation for
their behaviof and that if these languages instead contained a
compound rule such as the followling, they would be no more

complicated.

(15) COMPOUND RULE (artificial)

a, If the first word is H, then every vowel of the compound
is H.

b, If the first word is L, then all vowels preceding the
last word are H; the last word 1is L,
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Now, there 1s nothing in itself wrong with an analysis which
does not explain why certain facts are the way they are, since
certainly there are many facts in languages for which no éx-,
planation will suffice.' However, from what we know about the
rest of the grammar of Maninka and Bambara, we can sée that

there 1s an explanation for why the compound rule is as 1t 1s

~ expressed in (13); the explanation rests on the operation of

TONE SPREADING, which causes a transition from L to H to be
moved rightward in a word., This is, TONE SPREADING permits us

to re-express (13)vas (16);

(16) REVISED COMPOUND RULE (Bambara, Maninka):
a, Copy the last tone of the first word (i.e. a high tone
in all instances) onto all noninitial words in the
compound.

b. Perform (9) TONE SPREADING

If this rule is applied to segmental tone features, as
in (14), its output will be slightly incorrect, since it
causes the vowel of the penultimate syllable in (17b) to be
L, while it should be He (Lgt us continue, for the moment, to

assume that TONE SPREADING appliés iteratively.)

(17) a. jiri-finman-nyiman b. muso-finman-nyiman
-~ HH L H
HH H H HH (16a) LH H H H H
e e ST S O TR R o =
(16b) LL L H H H
. (16b) ’ LL L L H H
”‘(iéﬁir LD
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However, 1f the rule can be stopped from applying to the vowel
"of the penultimate syllable, the correct output will be-obm

talned., This result is what would be‘acheived by interpreting
this rule as applying-to suprasegmental tones,’és illustfated

in (18):1

LH

(18) a. Hjiri- finman~ nyiman b. muso- finman- nyiman

Hjiri—Hfinman-Hnyiman (16a) LHmuso-Hfinman—Hnyiman
(16b) 'Lmuso—Hfinman—Hnyiman

(16b) Lmuso-Lfinman-Hnyiman

Subsequently, the tones will be mapped onto individual vowels
by the same mapping rule alluded to above. This will yield

the forms given in (14).

4, 3.3. There is a guestion as to whether phonclogical rules
ever apply iteratively. In a version of phonological theory
which does prohibit iterative rulés,‘the most promiSing way of
restating the compound rule would be to have it apply cyeli-
cally to forms bracketed as in the first line of (19). Deri~

vations would then proceed in the following way:

(19) a.[[[Hjiri] finman] nyiman] b.[[[LHmuso] finman] nyiman]
Hfinman (1€2a) Hfinman
(16b) Luso |
Hnyiman (16a) hnyiman

(16b) ‘ Lrinman

. H .
Hjiri-Hfinman~Hnyiman Lmuso—Lflnman- nyiman

e e ot L en B L B i o o im0 i 4, R i b T 2 it B e st ot
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If this latter na]yui° is to be maintained one must of

course, seek independent justiiication for this bracketing.

For example, one might check to see whether the adjective

finman, 'black', restricts only jiri while the adjective nyi-

man, 'good', restricts the full constituent jiri-finman. Sim-

ilar evidence to support this view in Mende and in languages

containing a nasal prosody is discussed in chapter 5. Which-

ever principle of application is chosen, we may conclude that
the suprasegmental analysis can explain the tonal behavior of
compounds on the basis of principles arrived at on eompletely
independent grounds, based on the behavior of non-compounds;
the segmental analysis, on the other hand, can only observe
this behavior, .

The existence of a phonological rule which operates on
suprasegmental tones, along with the fact noted in preceding
sections that certain restrictions on tone patterns can be
most adequately stated suprasegmentally, establishes strong
support for the notion that tone cannot be solely regarded as

a segmental feature.

4.4, Tone Spreading in Hausa.

4.4.1, Hausa also appears to have an instance in which it is

neeessary to specify a process as applylng to suprasegmental

tones, The following forms illustrate an alternation between .

H and L 1In various types of nouns and adjectives. The vowels

on which the alternation occurs are underlined., The tones are
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those which appear prior to the operation of LOW TONE RAISING,
a rule described and motivated in Leben (197la), which raises
word-final L on a long vowel to H when preceded by L., This
rule, expressed in (20), will cause all of the forms in (21)

to have their final tone railsed to H.

(20) LOW TONE RAISING (Hausa)

v .
(21) a. jinjir+ii (m.) jinjir+nii+aa (f.) 'baby'
« H T L H H L L .
b, matbi+ii (m.) mat+bi+ii+aa (f.) 'follower!
H T L _ H HL L ‘

¢. batkataagum+ii (m.) Dbatkataagumtii+aa (f.) ‘éerson of
L LE LT L ; L LH A 1. L ~ Kataagum'

The L of the underlined vowel in the masculine form corresponds
to a H in the femlnine form. The verb bi, 'to follow‘; which
6ccurs in (21b), bosseéses‘a high’tone iﬁ ifs ﬁnderlying repre=
sentation, but in the agentive construction; of which (21b) is
an instance, the uﬂderlying tones bf the morphemé in this
position are disregarded,as a morphological ﬁone assignment
rule places a level L on the morpheme in the masculine form.
In each of these cases, the feminine form is derlved from the
masculine by affixing the feminine suffix -aa; in additiocn, in
(212) the masculine suffix -ii is converted to ~nii in the fem-
inine form. The tone of the feminine suffix -aa 1s obtailned

by copylng the preceding tone. Thls process is Justified in
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(22) TONE SPREADING (Hausa)

‘ similar to the one established for Maninka and Bambara, The
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Leben (1971a), where the behavior of this same suffix is
described when itiis preceded'by H anad by other instances‘of
L.

The tone of the underlined vowel in the feminine form is
derived from the corresponding one in the masculine by the

following rule:

L-— H/H _ L+

Except for the plus sign in the environment 2 this rule appears

b

et

plus sign is needed, for example, to‘prevent (2la) jinjir+ii

, 7 H L L £
from becoming *jinjir+ii., Thus, (22) will not apply to mascu- . '
H H L

line forms, but in the feminine, it will convert the underlined

vowels in (21) from L to H. Does this rule apply to tone.

features on vowels, or does it apply to suprasegmental tones°

To answer this question, it suffices to examine a mascul ne-
&

- feminine palr in the same agentive construction exemplified by

(21b), but this time containing a verb with more than one Sy 1=

lable,

| (23) ma+aikat+i1 (m.)  mataikat+ii+aa (f.)  'worker'

“HL L L "HH H L L

In the masculine, the verb root aikat i1s assigned a level low-

toned contour, and in the feminine the entire root has 1ts tone
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raised to H. If we apply TONE SPREADING to segmental tones,

the following incorrect derivations will result:

(24) a, mataikat+ii b. mataikat+ii+aa
B HL L L . ~ HL L L L
HH L L (22) HH L L L

If we assume that TONE SPREADING does not apply 1teratively,

the incorrect outputs *mataikat+ii andl*ma+aikat+ii+aa will
HH L L HH L L L

will be obtained (again ignoring tﬁe raising of the last tone
in these forms by (20)). Even if we permitted iterative éppli-
cation, the first of these incorrect outputs would still not

be avoided. What TONE SPREADING needs to capture is that the
level L on aikat acts like a single unit¢t. When alkat appears
in the environment of TONE SPREADING, the tone pattern ef the
entire morpheme must be raised to H. This is precisely what

the suprasegmental analysis would yield:

L H L L I

(25) a. Hma+Laikat+ ii b. “mat+aikat+ii+aa

(22) Haikat

This establishes that TONE SPREADING is a suprasegmental rule

in Hausa. Furthermore, TONE COPYINGC must precede TONE SPREAD-

"ING, since it accounts for the low tones assigned to -ii and

-aa in these forms., Hence, TONE COPYTING is also a suprasegmental

rule in Hausa.

h,4,2, In one sense, the Hausa example may seem somewhat less

strikling than the Maninka-Bambara example which preceded, since
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the present instance only applies to a small subsection of
Hausa morphology., Rule (22), although its formulation makes
it look quite general, appears to have an application only in
derived feminine forms, exemplified in (21). But since the
facts of Hausa are firmer than the corresponding ones in
Maninka and Bambara, this example should carry some welght.

The case of Hausa is of some additional interest, since

this language has also been shown to contain at least one tone

rule which refers to tone as a segmental feature, rulev(20j,
‘which makes crucial use of the length of the vowel bearing the
tone, As noted in Leben (1971lc) and 1in chapter 1, the supra-
segmental framework provides an ordering principle for tone
rules: all rules which refer to suprasegmental tone features
are ordered before all those which refer to segmental tone
features., It is clear from the account in Leben (1971a) that
(20) is ordered after TONE COPYING, since (20) applies‘to
tones which have resulted from TONE COPYING. Furthermore,
there is nothing to suggest that TONE SPREADING should apply
after (20), and this is consistent with the predictions of the

suprasegmental framework.
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-~ o S S - FOOTNOTES TO CHAPTER FOUR
1If the underlying tones of Maninka are instead specified
= ’by diacritic féatureé; this account must béwmodified;k Since”
the behavior of three-syllable nouns containing a LH contour
has not been reported in the literature,; in particular in en-
- vironments in which the LH contour might be expected'to become
L, it appears futile at present to_speCulate on the formula-
tion of TONE SPREADING that would result,
- In addition, K. Courtenay has privately called it to my
attention that the adjectives finman and nyiman are both bi- %
- ‘ morphemic; the Bambara~French dictionary of Bazin (1906) cor- ?;
- roborates this, listing fin, 'biack's and g&i,"gOCd; beauti- %
ful'. Unfortunately, this source deces not list -man. It is ' g
important to note that fin and man ih,finman, although they -
- are separate morphemés, are not separate elements of the com=- .
pound. What thils case appears to demonstrate, then, is that
it is the word (e,g. a whole element 1n a compound) that is
- the domain of supfasegmental tone in Maninkakand Bambafa and
not the morpheme,
- »2Apparently, some linguists belleve that environments
A which begin or end with a morpheme boundary should by convention
also be interpreted as possibly beginning or ending with a word
- boundary. The reason for this putative convention is presum-
ably to capture the fact that Just as plus signs mark the end
-
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‘of a morpheme, so do word boundaries, If this convention is

adopted, then (22) will have to be modified to include another R

I, after the plus sign in the environment, This would somewhat
"obscure-the similarity between Hausa TONE SPREADING and Maninka-
Bambara TONE SPREADING, but it would not make an& other differ-
ence, However, the convention itself 1s of rather dubious
'value; in practically any situation like the one in Hausa, in
which the presence of a word boundary is not to be taken to
imply the presence of a morpheme Houndary for the purpose of
application of a given rule, the rule could simply be restated
in such a way that its environment will not be met by a string

with a word boundary where a plus boundary 1s called for.
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" CHAPTER FIVE, NASALIZATION PROSODIES

5.0, Introduction.

From the preceding chapters, one might judge that tone is

unique in requiring two levels of representation--suprasegment-

‘al and segmental--~in some languages. The present chapter dis—

cusses some nasalization phenomena which also require these
two levels of representation. Since these nasal prosodies ap-
pear less intricate, demanding less analysis, they make a
fairly straightforwafd independent case for the general prop-
erties of the theory required to accommodate and explain the
tonal facts discussed thus far. At the same time, however,
these nasal prosodies are not sufficiently complex to determine
all of the properties of this theorys For example, in this

chapter it will be observed that the nasal "melodies" discussed

are much less intricate than the tonal melodies considered.
Because of thls, they fall in as a special and somewhat simple

case of the general phenomenon of suprasegmental representation.

5.1. Nasalization in Terena.

Terena 1is an Arawakan language of Brazil, Bendor-Samuel
(1960) reports that in this language t?e first person marker
is not a segmental sequence but rather a nasalization prosody
which is mapped onto the unmarked form of a noun or a verb by

the following rule:
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(1) FIRST PERSON (Terena)

"a. Nasallze all vowels and semivowels in the word up to
the first stop or fricative.

b. Nasalize the first stop or fricative in the word as
' follows: mb replaces D, nd replaces t, ng replaces
k, nz replaces both 5 and h and nz replaces both 3
and hy. -

Examples of the operation of this rule are given belew. The

unmarked noun to which the rule applies is in fact the third

person form.

(2) a. emo?u 'he desires! &m&?7u 'T desire!
b. ayo 'his brother' 3&¥d 'my brother!
c. owoku 'his house' SWdnsu 'my house'
d. piho 'he went' mbiho 'T went! o
e. ahya%aSo 'he desires'  &nZa?aso 'I desire' .

Bendor-Samuel also describes a palatalization prosody for the
second person marker. In the case of the nasal prosody, he
argues that to treat the feature [nasal] as a segmental fea~
ture in underlying representations would complicate the descrip=
tion and would completely distort the plau51b1e observatlons in
(1). From this we may conclude that the transitlon from
[+nasal] to [-nasal] on first person forms must somehow result
from a rule or rules triggered by the presence of the flrst
person morpheme. A formulation of this process is supvested in
5.4 below, after some slightly different examples are consid-

ered.

Ed

e
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5.2.1, A second nasalization prosody i1s indicated by Kaye's

~ (1971) treatment of Desano, an Eastern Tucanoan language

spoken in Colombia and Brazil. There are three types of mor-"

pheme in the language: those which are specified as [+Nasall,

those specified as [-Nasal], and those which are unspecified

for this feature. At some stage in the derivation, each mor=-
pheme which is marked [+Nasal] is subject to a rule which

maps this feature onto its segments, This rule appears simi-
lar to the one described for Terena, except that its operation
is not inhibited by the presence of obstruents or of any other
segments, The feature [+Nasal] on a morpheme causes its vowels
to become nasalized, and b becomes m; d or r becomes n; g be-
comes y, the palatal glide j becomes ﬁ, and w becomes ﬁ, Kaye

says that 1t is unclear whether the voiceless segments p, &,

k, s, and h have distinct nasal and oral realizations. This

mapping results in "minimal pairs" such as the following,
where the words in (a) are [+Nasal] and those in (b) are

[=Nasall:

(3) a. [#3Y) "name' [wai] “'fish!'

b, [#8hsd] 'kind of bird' [johso] 'kind of lizard'

5.2.2. The mapping rule 1s stralghtforward, assuming, after

- SPE, that 1n a morpheme with the feature [+F], each segment is

also marked [+I'].
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~(4) NASAL MAPPING (Desano)

[+voiced] —>» [+nasall] / [ ]

+Naqal

Hereafter, the abbreviation [N] will be used for the morpheme
feature [Nasal]. Observe that rule (4) treats the morpheme
feature [Nasal)] as distinct from the segmental feature [nasall.
This conclusion appears inescapable as long as we automatically
assign morpheme features to every segment in the string, It
will do no good to simply drop this convention, since thils
would appear to make the mapping rule unstateable, This same
conclusion is indicated by the formulation of the Terena map-

. ping rule in (24) at the end of this chapter,

‘ 4 All maJor category morphemes and some affixes are ]exi-
cally specified for the feature [N]. The remaining affixes

are not specified lexically for this feature, but they may
‘take on this feature in certain environments in the course of
a derivation., The NASAL MAPPING rule 1s, of course, ordered
after the stage at which the feature [N] may be acqulired by
these affixes. This is aﬁaldgoﬁs to the situation in Mende
and other tonal languages, in which maJor‘category morphemes
and some affixes are speclfied underlyingly for a tonal
pattern, while other affixes are inherently tdneléss, aéquir-

ing thelr tone by rule.

5.2.3, The central problem encountered in the description of

Desano nasallzation 1s the determination of the environment in =

which the feature [N] 1s acquired by affixes lexidally unspeci-
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fied for 1t, and this problem is best solved by keepilng in
mind the behavior of tonal prosodles. In certain environments,
affixes clearly take on the same value of this feature as is

- possessed by a contiguous morpheme, This is illustrated in
the»following examples, in which the realization of /du/, a
nominal classifier, and /by/, 'old', depends on the nasality
of the neighboring noun. The alternating surface representa-

tions of these two morphemes are underlined below,

(5) a. [s&n&nl) 'pineapple’
| b, [gogg] - 'ball!
(6) a. [myni] '0ld men!
b. [byey]l '0ld man'

[y] here denotes a high back uhrounded vowel, If /du/ is as-
signed the feature [-Nasall, /d/ will be converted to [r] by
é rule which appears to have no bearing on the rest of this dis=-
cussion,

On the basis of the alternations illustrated in (5) and

(6), we may expect that Desano has the following‘rule:

(7) NASAL COPYING (Desano)

[+morpheme] -—» [aN] // [&N]

The double // will te used to indicate a "mirror image" rule--
one in which the environment can elther precede or follow the

item affected by the rule,
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" This rule must be prevented from applying to a two-
morpheme sequence in which both morphemes are lexically speci-

fied for [Nasal] already, since in these cases the nasality of

“the morphemes does not change even if their values of [N] are

distinect, as the examples in (8) show:

(8) [bohse + n¥] 'holiday"

[k8m& + da] 'wire!

Kaye proposes to express the fact fhat a morpheme 1s lexically
unspecified for [Nasal] by marking it [+Rule (7)] in the
lexicon; remaining morphemes are, of course, [-Rule (7)].
This provides a way of avolding the problem of using a binary
distinction to separaﬁe three élasses: plus, minus, and
unspecified., In the present case, the"inherently unspecified"

affixes may be given lexlcal representations with the unmarked

value of [N], which is [-NJ], and they will still be distinguish-

able from major category morphemes marked [-=N] by virtue of the
feature [+Rule (7)].

5.2.4, Thus far, the facts are very simllar to the facts sur-
rounding TONE COPYING, as described in previous chapters. Re-
call that in Hausa, Maninka, Bambara, and Mende, there were
morphemes which were underlyingly speclfied for a certain

tonal pattern and, in addition, there were some affixes that
were designated as inherently toneless, along wilth some items

whose underlylng tones had been removed. As with the Desano

By o
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affixes that'wefe'firet fefmed "iﬁhefehtiy’uhsbecified"‘fof

the nasal prosody, the so~called toneless affixes may be
regarded'as being underlyingly specified for the unmarked
value“of’the‘tenevfeaﬁures and can be”distingﬁished”from other
morphemes by virtue of being marked to undergo TONE COPYING.
One difference between TONE COPYING and NASAL COPYING is

“that the former operates from left to right, at least in the

languages discussed, while the latter was shown in (5) and (6)
to operate in eWther directlon.

After %uch copylng rules, a rule apolles which maps the
suprasegmental features onto segments. It is less complex than
the tonal mapping rules, simply‘becaﬁse the tonal melodies to
be habped are ﬁore intricate than the naselh"helodies" [+N]
and [~N]. One might argue that the reason for this difference

is that it is far easier to control changes in the fate of

' vibration of the vocal eords than it is to alter theymoﬁement

of the velum,

5.2.5., One complexity that enters into the description of
Desano nasalization involves cases in which (7) NASAL COPYING
must be prevented from applying. Consider, for example, the
contrast between (9) and (10).

(9) a. bi + di + du 'a small round thing'
[+N]

[minini]
b, wya + di + du fa large round thing!

[-N]

[wyariru]
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(10) a, al + di + a 'to have taken'
[+N]
[81ra] (di + 4 is realized as ra)
b, waju + di + & 'to have loaned!
[-N]
[wajura]

Nasalization extends to the rightmost morpheme in (9a) but

not in (10a). Furthermore, in (9a), nasalization applies to

the morpheme di, converting it to ni, but in (10a) it does not
apply to di, which 1s an instance of the same morpheme. Kaye
proposes to handle this problem by means of a difference in
constituent structure between the words of (9) and (10); he
presents some justification for the structures he posits,

though he himself admits that the evidence may not be all that
compelling, The differences ih dOnstitue%EVStrddtufe“éfe’

illustrated in (9') and (10')

(9') a.

[+N] [ N]
(10") a. b,
: waju ///A\\\
[+N] [=N]

BB £
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The symbols X and Y are intended to avoid the problem of
justifying node labels in these constructions. Later, these
structures will be reconsidered.

If (7) NASAL COPYING is applied cyclically to the stfuc—
tures in (9'), the first cycle will operate on the node X. In

(9'a) di will acquire the feature [+N], and in (9'b) di will

‘be assigned [-N]. Subsequently, on the NP cycle, du in

(9'a,b) will take on the value of [N] that is specified for

the immediately preceding morpheme, di.

5,2,6, For the structures in (10‘); a way must be found to
prevent the elements dominated by Y from copying the feature
[+Nasal] from the preceding morpheme, For this reason, Kaye

proposes the‘following convention:

(11) CONVENTION

After each cycle, all morphemes contained in that

cycle are specified [-Rule (7)1,
If the validity of this convention could be granted, then on
the NP cycle, all of the elements in (10') would have been
marked [-Rule (7)]; those which are not lexically [-Rule (7)]

are so marked by convention (11)., Hence, on the NP cycle, (7)

remain [+Nasal] while the remaining elements in the string

would retain the value [-Nasall], thus producing the correct

output, (10).

~ would not apply, and so the first element in each case would =

X
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' 5.2.7. However, even if we accepted Kaye's claims about

constituent structure, convention (1)) would be ad hoc, and,
as Kaye himself points out, would run totally counter to the
principle of the cycle, which causes rules to ré-apply'in
successively larger domains, Moreover, although there appears
to be some support for his suggestion that there is a consti-
tuent in (9') which he iabels‘X, the suggested constituent Y
in (10') is extremely implausible, The constituent X in (9')

is composed of a verb plus an infinitive marker, while the

constituent Y in (10') is composed of two affixes, the infin-

itive marker and the nonpresent tense marker. Cycles on

"eonstituents" of thils latter kind are totally unprecedented,
and even 1f one did permit rules to cycle on this combination
of affixes, one wonders what principle wopld be called in to

explain why the fules do not also cycle first on the affix

- du in (9'). If the rules did cycle on du in (9'), then con-

vention (11) would mark du [-Rule (7)) at the end of this i
cycle, causing du not to undergo NASAL COPYING on the subse=
guent NP cycle. In short, this possibility séems quite hopemv
less.
One might attempt to block the copying of the nasality of
the head morpheme in (10) onto the suffixes by inserting # -
before the suffixes, giving /al # di + 4/ and /waju # di + a/,
but other evidence suggests that this is iﬁpossible. The in-

finitive marker di is subject to (7) in other cases, as illus-

btrated in (12), and so 1s the nonpresent marker a, as shown

ey
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in (13). In these instances, then, the affixes cannot be

separated from the head morpheme by #,

(12) a, duudi + di : 'to bite, sting'
. [+N] .

[nU?0nY + ni]

/

b, duudi + dil + a 'to have bitten, stung'
[+N]

[nd?20ni + ral

(13) a. goroto + a4 + bi 'he exchanged'
[=N] [+N] (bi is a third person morpheme)
[goroto + 4 + mi]
b. doobe + & + by 'T moved!
[+N] ,[-N] (by is a first person morpheme)

~

[nd28mé + % + by]

5.2.8. As a last resort, it appears necessary to adopt an
alternative proposed by Kaye in a footnote (p.55), which

- would involve reformulating (7) as (14):

(1L4) REVISED NASAL COPYING (Desano)

[+morpheme] —» [dNasall // [dNasal] ]

The rightmost bracket in (14) stands for a constituent bound-
ary. The rule says in effect that NASAL COPYING applies to
an element only if there is nothing in its constituent on the
opposite %ide of it from the conditionlnp EXNaS“lJ element.
It is not immediately clear whether this is a reasonable type
of rule, but it does produce the desired results. If we ac=-

cept the bracketing of (9) which Kaye has proposed, ana4if we
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~ omit his internal brackets in (10) for the reasons given above,

we will have derivatlons 1like the following:

(15) a. [[bi + di] du] b. [[wya + di] du]
[+N] . * [-N]
[+N] (14) [=N1]
[+N]  (14) - [-N]
[ﬁininﬁ] " [wyariru]
(16) a. [ ai + di + a] b, [waju + 4i + 2]
[+N] [-N]
- (14) -
[3ira]l [wajural

(14) applies cyclically in (15), successively making each
suffix nasal in (15a) and nonnasal in (15b), If the oblique
case marker de i1s added to the expression in (15a), forming

the following word,

(17) [[[ bi + di] du] de]
[+N]

another cyele will apply, nasalizing de, as we would expect.

What blocks the application of (14) in (16) is the fact that

‘more than one affix is present between the head morpheme and‘

the constituent boundary, while rule (1U4) calls for only one
affix to be present. Hence (14) does not apply, and these

affixes retain their unmarked value, [-Nasall.
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The examples in (12a) and (12b) work like (15a) and (16a),
respectively. The correct forms will be prediéted for the
examples in (13) if they are assigned the constituent structure
indicated in (18): |

(18) a. [[goroto + a] bi]
[-N] [+N]

b. [[doobe + a] by]
[+N] [-N]
5.2.9. Kaye cites Kuroda's (1967) treatment of Yokuts epen-
thesis as'a‘precedent for the use of a constituentwboundary
in the environment of a rule to prevent its re-application on

later cycles, However, Kean (1971) has argued that what

g

blocks the UnwahtédAaﬁbliéatibns”cf”YdKUEs”épéhthééis'isha"’”
much more general principle~=-the strict cycie, which prohibits | %
any operation on a later cycle that only involves elements
appearing in an earlier cyclé. Thisvréanalysis unfortﬁnately
vdoes not apply to the Desano phenomena, and so we are left
with the curious rule (14).

" There 1s a possibility that. this rule can be made to seem
more reasonable if we recall a problem that arose in the
application of supr#segmental TONE SPREADING in Maninka and
”Baﬁﬁéﬁa;"fﬁ”cﬁébﬁéf“ﬁ;wif”wéEWBBé%??ééwfhaﬁ”fafwgﬁié“}uie‘%d‘”"'“‘“”
convert an input string of the form LHHH to the correct output
LLLH, it would have to apply elther iteratively or cyclically.

' These th méthodé of application are illustrated in (19).




151

Input: LHEH
SPREADING: LLHH
SPREADING: LLLH

b, Cyclic application

Input: [[CLHEHJHJH]
SPREADING: -

SPREADING: [ L L H ]
SPREADING: L L L L H ]

Note that the left-branching structure in (19b) is similar to
the left-branching structure in (18). The function of these

structures is similar in the two cases: they permit a supra=-

segmental rule to continue operating rightwards. Since the

evlidence preéented to justify these structures has been ex-
tremely limited, this may, unfortunately, be equivalent to
saying that the same artifice appears to help a questionable
analysis to work correctly in both cases. At any rate, the
rule of TONE COPYING can also be re-examined in this light.
Since TONE COPYING provides inputs to TONE SPREADING, the

former must be ordered before the latter. Since TONE SPREADING

is suprasegmental and, by hypothesis, cyclic, TONE COPYING hust

be suprasegmental and elther cyclic or pré-cyéiié. ”In the‘ab-
sence of any motivation for construing it as pre-cyclic, I will
here assume that TONE COPYING must be cyclie. Thus, TONE COPY-
ING will apply to the same left-branching structu?e gsrTONE

SPREADING, illustrated in (19b).
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... As TONE COPYING has been described thus far, there is no
direct evidence for its applying cyclically., For example, in
Maninka and Bambara, if we ignore any considerations beyond the
formulation of this particular rule, we might just as well have

derivations of the form sketched below.

(20) Input: [dH].'.[@H]WOPd - word = word

TONE coPYING: L ®HI.. [pH ]wdrd-[BHjwérd—_mHjwor.c’i‘,,‘,,;

But in Maninka and Bambara, it was necessary to posit left=-

- branching structures in order to permit TONE SPREADING to apply

correctly, TONE COPYING could also apﬁly correctly‘to these
structures, and in the absence of any motivation to the con-
trary, it should, as>was reasoned above, 1In Mende, there is
evidence to sgggest that TONE COPYING actually does apply to
such structures, The reason is that these structures are
exactly what the syntax provides. In noun compounds, the

head is the rightmost element. For example, the nouns géggg,'

'cotton', and bgle, 'trousers', combine to form the compound

- fande-belé, 'cotton trousers', and the head of the construction

appears at the right. Similarly, if we add hani, 'thing', to

the right of this compound, the result, fande-bele-hanl, means

'a thing for cotton trousers' and not 'a trouser-thing made of
cotton', That is, the qonstituentlstrgcture of this compound
1s [[fande-bgle ] hani] and not *[fande [bele-hani]]. Interest-
ingly, adjectives, which form compounds with nouns in the same

way , appear. as the rightmost element in such constructions.
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Obviously, in these cases, the adjective in rightmost position
could hardly bé called the head of the construction; but none-
theless the syntax does cause the adjective to occupy the right
branch of the construction., For example, in constructions of
the form Noupl-Noun2-Adjective, the adjective modifies the

entire noun compound Nounl-Noun2 and not just Noun The

2.
bracketing is thus the same as in the three-element compounds

of nouns: [[Noun -Noun2] Adjective].

1

5.2.10, Although many pieces remain to be filled in before

the puzzle can be said to be completed, there appear to be
reasons converging from two directions which indicate that the
rightward-operating rule of TONE COPYING applies to structures
that are left~branching and that have only one element on the
rightmost braﬁchg Thils 1s what the syntax has been shown to
provide in Mende, and this 1s also what the subsequent rule

of TONE SPREADING requires in‘Maninka and Bambara (unless the
rule is iterative). Thus, it appears that the following ex-
pression of TONE COPYING would adequately capture the facts

in these languages, although its use of the constituent bound-

ary has not been shown to be necessary:

(21) TONE COPYING

;gigheméi'"e (aH] / [oH] — ]

Thus, it is possible to speculate that TONE COPYING rules are

formally quite simllar to NASAL COPYING rules, the major d4dif-
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ference being that the latter have been shown to operate in
both directions, while in the cases considered, TONE COPYING

operates only from left to right,

5.3. Nasalization in Guaranih -

Guarani also appears to have a nasal proéody, as described
by Lunt (in press), who notes that the language behaves some-
what like Desano., Major class morphemes are either nasal or
nonnasal, If they are nasal, Lunt observes that the amount of
nasalization increases gradually in the morpheme up to the
stressed vowel, which 1s fully nasalized, and then tapering
off again 1if a étressleés suffix follows, Thé nasaliZation of
vowels does not appear to be an underlyingly segmental phenom-
enon -in Guarani, resulting rather from the mapping of a nasal
"melody" onto [+Nasall morphemes. The nasal melody reflects
the timing of an articulatory gesture--in this case, the lower-
ing and raising of the velum-«in perhaps the same sense as
Ohman (1965) has Suggested that falling tonal accents in Swed-
ish may differ from each other only in the timing of the re-
laxation of the vocal cord tension, to which he attributes the
drop in pitch. Similarly, the suprasegmental tonal operations
described in chapters 2 and 4 might be construed as involving
solely an instruction concerning the timing of a transition in
ﬁitéh.‘ Neither of the twb.bpefations deééribed alterérthe
tonal contour; in the case of TONE COPYING, the copled tone 1is,

in a sense, permitted to have a longer>duration, and In the
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case of TONE SPREADING, the transition from H to L or from L

to H is simply postponed. Similarly, a large number of the
tonal changes described by Hyman and Schuh (1972) are of the
type which do not change the shape of tonal contours; instead,
they redefine the points of transition from H to L or from L

to H, A possibly related set of phenomena, involving the inter-
Iaction of Lomang) tone rules to preserve tonal melodies, is
discussed by Lovins (1971). The nasal prosodies mentioned in
this chapter seem to exhibit a similar characteristic. In a
‘Terena word in the first person form, the morphological se-
quence [+Nasal] + [-Nasall is realized as a word whose first
part is nasal and whose second part is nonnasal; the location
of the transition is specified by the mapping rule., In Desano,
morphemes which are inherently specified for nasallity do not
assimilate to the‘nasality of surrounding morphemes; it is only
morphemes underlyingly "unspecified for nasality" (i.e. having
the feature [+Rule (14)]) that, under certain circumstances, do
assimilate, This serves to preserve the underlying nasal "con-

tour" of a word.

If the notion of timing is involved in these cases, 1t 1is
of an interesting type. The perseverénce of a given toﬁzlor ‘ i
the gradual increase of”nasalization,is_not_invgeneral equiva- }
lent to the fixing of a mechanism of speech into a given
position or even to the fixing of the rate of chahge in this
mechanism. Rather, the timing may afféct only certain seg-

ments of a string, such as the vowels., Some evidence that
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speakers can store knowledge in this way may come from the
work of V. Fromkin on speech errors, who notes exémples like
Lemadon, which was uttered by a subject when Lebanon was in-
tended. We may interpret thils roughly as indicating that the
speaker, having mistakenly substituted the nasal m for the
monorganic nonnasal b, compensated for this by denasalizing
the following nasal, which was in a corresponding--syllable-

- initial--position. Similarly, one might argue that} given
instructions to the larynx which define a certain pitch for

a vowel, the speaker 1s able to come back to the same config-
uration for subsequent segments in corresponding positions,
This view may help to make explicit the obvious relatedness

of corresponding suprasegmental and segmental features, which
have been shown to be distinct from each other but which none-
theless appear to‘have the same values for marked and unmarked
specifications. [nasal], for example, may simply be the
feature [Nasal] accompanied by informatlon about the timing
ol the articulatory gesture it describes. Thils suggestion is
admittedly vague‘and speculative, and it 1is not at all clear
how it could be formalized. There is a need to speclfy the
relatlionship between the suprasegmental and segmental features
discussed in this work, and the notion that suprasegmental
rules are constrained to preserve underlying contours, while
the rules mapping suprasegmenﬁals onto segments serve to plin-
point the transitions in the contours, may help to fill this
need-=-and, at the same time, to unify the treatment of the

different suprasegmental operatiods discussed in this work.
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5.4, Segmental influences on mapping.

5.4,1, There is one more point of comparison to be noted
between nasal and tonal prosodies. In Terena, the mapping of

the nasal prosody onto a word was shown to be. sensitive to

segmental information: as soon as an QDSt?EQQt.ﬂ§§~f§§9h§ﬁtmu\ o ,

~in the strlng of segnents the spread of the nasal prosody was
halted. In Desano, on the other hand, this dld not occur.
Although it 1s possible that volceless segments in this lan-
guage do not acquire the feature [+nasal], they still do not
arrest the spread of the nasal prosocdy, as demonstrated by |
(3). It is fairly clear why obstruents should be able to
hlock aknasalization prosody in a language: since the
velum must be ralsed in the articulation of these’sounds,
to pre?entkair from escaping through the‘nasal cavity, 1t is
‘natural to expect it to oe at thls point that tne nasallzan
tion of segments would ceasej; this is what hapoens in Terena.
But it is not required that nasalization cease at this point--
the velum is easily raised again after the production of an
obstruent, and this is what occurs in Desano,

A similar phenomenon is involved in tonal prosodies., In
the languages dlscussed in the precedlng chapters, the tonal

melody was assigned to segments with noc regard for the pecullar

articulatory characteristics of the environment. But this is

Knot the case in all languages. Hyman and Schuh (1972) note

tonal processes that are blocked by the presence of certaln
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features., For example, Ngizim, a Chadic language of Nigeria,

has a rule of TONE SPREADING, which causes certain low tones
to become falling tones (i.e. to have a high-toned component
added before them) after a high tone. This is illustrated by

the following examples:

(22) a. na kaasuw —» na kaasuw 'I swept!
H L H H HL H - o
b, a rapci - a rapci 'open!'*
H L H H HL H :

In these cases, the phonological transition between H and L

is in effect delayed until one reaches the vowel bearing the
low tone, But this process is blocked in those cases where
the spreading H would have to cross over a voiced obstruent

before reaching the L, as shown by (23),

(23) a. na bak2 .., 'I roasted .,..'

"H L H
b.*¥na baka...
H HL H

This 1is somewhet reminiscent of the alternation noted in
Xhosa in chapter 1, whereby a high tone was realized as a
rising tone (that 1s, it acquired a preceding low-toned com-
ponent) on a vewel preceded by a voiced dbétruent. Recall that
this was clted as an instance of segmental influence on tone.
The Ngizim example can be brought in with what has been estab-
lished aboet‘tée suprasegmental character of tone in'édmeylan-
guages 1if we assume that the spreading of tone 1n Ngilzim is

similar to the;spreading of the nasalization prosody in Terena.
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Ngizim H will spread rightward (in certain environments) un-

less it encounters resistance. Resistance to the spreading of

-tones is not as uncontroversially defined as resistance of the

spreading of nasalization., Halle and Stevens (1971, 1972}

have hypothesized that one of the mechanisms involved in the

volcing of obstruents is equally involved in the regulation of

‘pitCh. They note that the increased tension of the vocal cords

which is responsible for the production of higher pitches will
also inhibit the vibration of,the.vocal cords during the pro=-
duction of obstruents. On the other hand, Ladefoged (1972)
suggests that the correlation between high tones and voiceless
obstruents be instead attributed to the fact that a volceless
consonant may have a hlgher larynx position than the corres-
ponding voiced one, which may result in a stretching of the
vocal cords, thereby causing a neighboring vowel to have a
higher pitch; a similar suggestion is made by Maran (1971).
In addition, Ladefoged polnts out that the rate of air flow is
higher for voiceless sounds, and this also may contribute to
the increased frequency of vibration for vowel sounds in the
environment.,

Whatever the phonetic explanatibn, 1t appears that just
as the spread of a nasal prosody can be halted by natural
articulatory characteristics of segments, so can the spread

of a tonal prosody. Furthermore, just as the blocking of the

nasal prosody is not phonetically neééssary, so the blocking

of the tonal prosody 1s not phonetically rnecessary.
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5.4,2, We may Judge, on the basis of the analysis of Desano
and of the tonal prosodies, that the Terena first pérson moxr-
pheme 1is incorporated into the unmarked form of a noun or
verb by means of a morphological rule which simply adds the
feature [+Nasal] to the noun or verb in question. Each seg-
ment of the word 1s then assigned the feature [+Nasal] by
convention, and the following rule accomplishes the mapping
of this prosodic feature into the corresponding segmental

feature:

(24) NASAL MAPPING (Terena)

'[+segment

+Nasal ] - [+nasal] / ___ X([~sonJQ)#

The variable Q in‘parentheses is intefprétéd as reéeiving a

i
|

maximally long interpretation., This insures that if there is
at least one [-son] element in the string, the leftmost [-éon]
element will block the spread of nasalization to the right.
The variable X in this rule permits the mapping tq apply si-
multaheously to all segments preceding the leftmost [«son]
element, if there is one, or to all of thé segments in the
string, if there 1is no [-son] element. The feature [-son] is
used here to designate the sounds which necessitate the lower-

ing of the velum in order to be pronounced., There may be a

Hquestion as to whether glottal stop and h are actually [+son],

as this definitlon would imply, This hOJevnr, 1s the ope“i“

fication which follows from the SPE definition of [sonorant].
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Subsequent assimilation’rhles can change the leftmost
‘[nson] elémenf 1nto4one“of fhe nasaliéed forms described in
(1b). The case of (24) demonstrates again that the supra-
segmental feature [Nasal] is distinct from the segmental
feature [nasal]. All segments of a first person form ac-
quire the feature [+Nasal], by the familiar SPE convention,
but only those‘segments whidh precéde the firsﬁ stop46r fric-

ative in the string acquire the feature [+nasall].
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CHAPTER SIX. SYLLABLE AND MORA AS PROSODIC UNITS

6.0, Introduction,

6.0.1. In chapter 1 it was observed that tone has been

variously described as a feature on words, morphemes, syllables,b

and segments. Documentation for the claim that some tonal
systems exclusively employ toné as a segmental feature was
provided by the Standard Thai example in chapter 1. In addition
the discussion of Hausa tone in Leben (1971lc) and in chapter 4
has shown that even in a language for which a suprasegmental

level of representation is established, there can exlst rules

which treat tone as a segmental feature. Such rules, however,

must be ordered after the rule or rules which map suprasegmental
I :

i

tones onto individual segments,

6.0.2. A suprasegmental feature is defined as one expressed
on a larger unit that the segment., In the case of the supra-
segmental features motivated and described in chapters 2
through 5, the domains were shown to be either the morpheme

or the word. Due to the controversy over the nature of lexical
entires, in particular, over the question of whether they are
exclusively monomorphemic or not (ef. Chomsky, 1970, and Halle,
1973, for some discussion and for additional references), and
due to the resulting uncertalinty about how morphology is done
in a generative grammar, the possible distinctions between
words, lexical entries, and morphemes have been glossed over,

for the most part, in preceding chapters,

3
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In addition, an analysis of the morphology of some of
the languages discussed in this thesis-~which might helpdte
resolve some of the uncertainty about the content of the lex-
icon and of the morphological component--has been hindered

by lack of factual evidence from these languages,

6. O 3 Stl]l, some tentatJve sta‘rementc can be made. In
Nende and in Tiv, it was shown that the underly:ng contoursd
of morphemically complex words are possessed by the constitu-
ent morphemes rather than by the whole word up to the point
of tonal mapping. For example, in chapter 2, 2.5.1, the

tones of Esls and Lngaa in pelengaa, ‘houses', were shown

to oe propertles of these mOﬂphemes themselves Nhat showns
that tone cannot be regarded as a propertv of the phon010g1w
i \
cal word in Mende 1s the apparent inability of such a pro-
posal to explain the contrast i1llustrated in (1):
H L
(1) a. pele + "ngaa > pelengaa
HH L
b.HIkenya +Lngaa ? kenyangaa
H L L

It 1s the tones of morphemes that are mapped onto segments,

If instead we combine the morphemic tones into a pattern ex-

pressed on the phonological word, the derivations in (2) will

result:

(2) a, Hpal& + Lngaa ' [pele o+ ngaa] > ¥*pelengaa

N > Fett b Ness /s 0L L
b, HLkenya+Lngaa b HL[kenya + ngaal » kenyangaa

H L L
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The same point can be made for Tiv, where it haé been shown
that the floating tones must be kept separate from the tones
of the verb root, Combining them in a "tonological" wérd
would obliterate certain distinetions and would call for d
radically different mapping rule.

What now of the Mende reduplicative words, which, if
fegarded as single tonal units, would violate constraints on

tone sequences in Mende, such as ngings, 'tooth'? In chapter
HHL

2, 2.3.2, it was proposedwthat this word be represented leX-—

ically as a compound: hnﬂo-ngo. The compound rule would

derive the correct tones, again assuming that the high tone

belongs to the first morpheme alone and not to the entire

lexical entry. Reduplicative forms like hdamindami, on the
| LH LH
LH

other hand, Would be represented lexically as ndamimLHndami,

with tones again regarded as belnpg expressed on morphemes'ahd

not on lexical entries,

6.0,4, A related phenomencn in Tangsic is discussed by Ken=
nedy (1953), who argues against associating the underlying

representaticn of tone with single syllables in this language.

Tangsic compounds behave very similarly to those of Mende,

Maninka, and Bambara, in that the inherent tones of noninitial
elements are lost, with the first element determining the
tonal contour of the compound., He observes that there are
compound words some of whose elements are meaningless in 1so-

lation. For example, in yin-kwoq, ‘England', kwog means
M M
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"country', buf he says that the only "meaning" of yin in this
compound is that it Is the first syllable of the word for |
'England'. If this situation 1s handled in the same way as in
Mende, the lexical entry will be 'yin-kwog. But TONE MAPPING
in Tangsic appears to apply to a contour expressed on the
word as a whole. TFor instance, one form of the word for

HL

'America' is mea-kwo , lexlically represented as mea-kwo,

THM 7ML
As noted at the end of chapter 5, the transition between H
and L in this word is gradual, like the transition from non-
nasal to nasal in Guarani words. 1Irf Tangslc tone is in fact

similar formally to Guaran{ nasalization, the similarity

would be obscured by representing the compound rule of Tangsic

as assigning suprasegmental tones to individual elements of
the compound, resulting in Hnggngﬂg or Hﬁggnglg. Rather,
it may be that Tangsic tone is a property of the word rather
than the morpheme and ﬁhat TONE MAPPING’applies directly to
HngngEQQ spreading the transition from H to L cut over the
entire word. Since thls sort of solution has been shown to
be untenable in Mende and Tiv, it would necessitate regard-

ing tone as a property of morphemes in some languages but of

~words in others,

An alternative mlght be to express TONE MAPPING in Tangsic

exactly as in the other languages discussed, resulting in

H HL L

intermediate forms like mea="kwo and DA 0= hylg— kong-"5,

with the gradualness of the actual phonetic contour achieved
as the result of a rule which would distribute the transition

from HL evenly across the word. Such a rule might also pro-
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~vide the best account of the fact that in isolation, Mende

kenyatma, 'on an uncle', is pronounced kenyatma. The gradual
increase in nasalization in Guarani words might be expressed
by a similar rule. What such rules would in effect exﬁress
is a gradual ~hift in articulatory position, distributed
across certain segments in a word. The fact that the supra-
segmentai frgmework prpvidesrno criteria for evaluating these
alternatives showslthat it is 1n need of considerable further

elaboration,

6.0.5. However these matters are resolved, we are still left
with the question of the syllable as a possible domain of tone
features, One potential source of confusion on this issue is
that, although our definition of suprasegmental ﬂeaﬁures would
lead tone features on syllables to be reéaﬁded as suprasegQ
mental, since syllables are larger units than segments, the
intent of the explicit pfoposéls concerning'tone»features on
syllables, as put forward by Pike (1948), Lehiste (1970),

Wang (1967), and McCawley (1968), is to eliminate the possi-
billity of segmental features of tone rather than to distinguish
segmental tone from suprasegmental tone. These proposals run

into a number of different problems, however. First of all,

‘it has been demonstrated that tone behaves like a segmental

feature in some cases. In addition, the arguments advanced
in favor of the representation of tone on syllables are not
all that strong; they are discussed below in section 6.1.

Furthermore, it may be possible to discount these proposals
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on the basls of a much more general principle--that syllables
are not phonological units at all and thus are not available
as feature-bearing entities; this principle is defended in

Leben (1973).

6.1. Trubetzkoy's typology of accentual systems.

6.1.1. Trubetékoy‘(1939) haswasserted thét tone and pfomi-
nence ("intensity") are not the properties of vowels as such;
rather, the syllable 1s the basic prosodic unit in some lan-
guages, and the mora 1s the basic prosodic unit in others,
Languages of the first type are referred to as syllable=-
c¢unting languages; those of the second type are mora-counting.
Trubetzkoy says (p. 182) that prosodic units are differentiated
from each other by intensity in syllablengaunting'languages
andlby pitch in mora—counting languages, This framework is -
modified and éxtended by McCawley (1968); his proposals are.
reviewed in section 6.4 below.

Trubetzkoy opposes languages in which distinctions
between prosodemeé—«the bésiélprbsodic dnits--have only a
meaning-differentiating function to languages in which this
is‘not always the case. As examples of thg{former type, he
notes Czech, a syllable-counting language in which the 1intens-

ity Qf a given syllable 1n a word is said to be independent

of the other syllables, and Igbo, a mora-counting language in

which the pltch of a glven mora is independent of the other

moras of the word. Languages in which the differential prop-
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erties of prosodic units are not always distinctive exhibit
reddndancies in the distribution of prosodic properties, He
proposes that in such languages, the basic prosodic units
"are distributed in such a way that each word has only‘a
single prosodeme which by virtue of its'differentialvprop-
erty stands out among all others. The remaining prosodemes‘
of the same word show the opposite differential property."
(p. 182) As examples, he cites Russian, in which only one
syllable per wofd is prominent, though different words can
have different prominent syllables, and Lithuanian, whose
words have only one high-pitched mora, though again the

location of this mora may differ for different words. Tru-

~betzkoy refers to the type of accentuatiop exhibited by

Lithuanian as "musical accent" (p, 184), %Szopposed to tonal

systems which exhibit "distinctive oppositions of tone reg-

~ister," like the system of Igbo.

6.1.2, If we apply Trubetzkoy's typology to the underliying

properties of accentual systems, it appears to require at
léast one modificdtioh. Haile (1971) has observed thét some
Russian nouns are underlylngly unaccented, having an accent
assigned to their first vowel or syllable by arphonological
rule; there gppéars to be hovféason to sepafate this type of
accentual system from one which differs from it only in not
permltting underlying unaccented words. In view of this,

Trubetzkoy's definition,; quoted above, might be amended to say
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that in a given word in such languages, at most a single pros-
odeme stands out among all the others., A similar problem ap-
pears to arise in the case of accentual systems employing
pitch. Mende, which»Trubetzkoy actually mentions {(p. 185),
though in a slightly different connection, would not gualify
as a 1anguage having a distinctlve pltch represented on each
mora, for reasons given in chapter 2, Hence, in Trubetzkoy's
classification, Mende would have to be regarded as a language
with musical accent., However, unlike Lithuanian, all of whose
words are said to contain a high-pitched mora, Mende words can

have a level low contour, e.g., bele, bomuko. One's first

T LD

guess might be that, just as in the case of Trubétzkoy's
syllable—couhting languages, the appropria?e modification of
his definition would involve saying that ﬁheAprosodic units
of aAmusicalraccent“language are distributed in such a way
that at most one high=pitched mora stands out from all the
others in a given word. This modification does not at first
appear to suffice, since Mende words can contain a succession
of high tones, e.g. pfle, gbokito,

"HH THHEH
6.1.3. But a very interesting solution to this problem 15
possible if, as in the Russian case, we attempt to apply Tru-
betzkoy's classification to underlying forms, rather than to
surface forms,'ahd 1f we adopt the analysis of Mende proposed

in chapter 2. The suprasegmental analysis of Mende provides
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é single hligh tone for the underlying form of nouns like pe le
and gbokitd and a single low tonevfor beéle and bomuko. Other
attested contours, as described in chaptér 2, are HL, LH, and
LHL. Thus, we may describé the underlying accentual systems
of musical accent languages in a way completely parallel with
the description'proposed for the undeflying system of syllable-
counting languages like Russian: at most a single prosodeme
stands out among the others, This would explain the restric-
tion against HLH in Mende underlying forms: this forbidden
contour conﬁains two high-toned prosodeme, and only one is
permitted, Thus, LHL, in which only a single H stands out,
is permitted.

Trubetzkoy's frameWork, amended in‘t?e4light of the
suprasegmental analysis of tone, predicts%that in a language
which for other reasons would be classified as a musical accent
language, underlying contours like HLH, LHLH, HLHL, would no%
occur. It is not enﬁirely clear whether this prediction will
stand up against the facts, It would entail, for example, that
in a language with underlying suprasegmental tones, surface
contours like High - Downstepped Hipgh could not arise from
HLH if they were possessed by a single lexical entry or, perhaps,
by a single morpheme. Furthermore, although Igbo is used by

Trubetzkoy as an example of a non-musical accent tone language,

‘the fact that it contains a "floating" low-toned assoclative

“marker suggests that i1t may have underlying suprasegmental’

representation, like Mende., Yet Trubetzkoy gives an Igbo word
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with a HLH contour, nkata, 'conversation', and other words

containing the sequence High -« Downstepped High. But it is
still possible that the,underlying contours are not as com-
plex; consider the underlying patéérhs prop§sed for Ti& in
chapter 3, for example. Hausa also has surface contours of
the form HLH, but the final H is always on a long vowel; this
vowel, since it is in word-final position and is preceded by
L, would be raised to H from underlying L by LOW TONE RAISING;
cf. chapter’h. By viewingz Hausa HIH as arising from HLL
(which in turn arises from suprasegmental HL), we could ex-
plailn why Hausa containé no words with the surface contour
HIH in which the final vowel is short. No other explanation
has,ever been offered for this fact. i

| B .

6.1.4., Whether or not the proposed modification of Trubetz-
koy's typology turns out to be correct, it is still possible
to reinterprét his framework in the light of the theory pro-
posed in the present work. Languages whiéh Trubetzkoy refers
to as mora-counting have underlying pitch information speci-
fied for lexical entrles; languages of this type in which
pitch oppositions have only a meaning-differentiating function
are those which have underlying segmental representation for
tone-=-those which McCawley (19703) would label as being tone

languages from the outset of a synchronic derivation; musical

accent languapes are languages with an underlying supraseg-

mental representation for pitch. In the light of the propos-
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als of McCawley (1964, 1968, 1570a), we may say that there are

two types of suprasegmental representation, as noted in chapter

4, The first is the type in which the underlying tonal contour
of a lexical entry is specified by a sequence of tonal features:
LH, LHL, etec. The second type of suprasegmental representation
attaches a diacritic feature to each lexical entry specifying
the location of the first high tone or, at any rate, the loca-
tion of some pitch phenomenon. Examples of this latter type
of language are Lithuanian and Japanese. As McCawley (1964)
has argued, there is no reason to suggest that these two types
of musical accent language are significantly different--the
samebtypes of rules appear to occur in both,

- Turning now to systems in which Trubetzkoy says that
prosodemes are differentiated by intensit&a we may say fthat
a language like Czech, in which the questgon of whether a
given vowel is stressed is reported by Trubetzkoy to be
independent of whether other vowels in the word are stressed,
has an underlying segmental representation for stress informa-
tion--each vowel in underlying forms is specified for a value
of a certain binary accentual feature, perhaps [stfess].
Russian, on the other hand, has its underlying accentual

information represented in a way completely parallel to those

‘musical accent languages in which lexical entries are marked

wlth a dlacritic feature specifying the location of some ac-

centual phenomenon.
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6.1.5. The only remaining question is whether there is any

essential difference between languages whose accentual features

are differentlated by pltch and those whose accentual features

are differentiated by intensity. Differing oplinions on the
answer to this guestion are set down in MCCaney (1964) and
Woo (1969). Halle (1971), drawing on an idea attributed to R.
Jakobson, makes a proposal which unifies the treatment of ac-

centual phenomena in different Slavic languages. Halle says

(pe2):

In its grossest terms the idea 1s that underlying
all Slavic prosodic phenomena is a pitch contour of
the word that is much like that of a "terrace tone"
language such as Japanese. In Japanese,.., in order
to specify the pitch contour of a word, it is ...
necessary only to indicate the vowel after which the

- low pitched portion of the word begins. This initial
marking of the Japanese word is provided by the mor-
phological component of the grammar.... The prosodic
contour of the word is established by special phono-
logical rules which characteristically differ from
dialect to dialect bhut always take as their input the
word with the specially marked vowel as provided by
the morphology.... 1 shall try to show in the dis-
cussion that follows that an analogous situation pre-
valls in Slavic.

For each Slavic languapge, Halle (1971) posits a morpho-
loglcal rule assigning a high tone to a vowel lexically marked
to receive 1t; subsequent phonological rules dlstribute this
high tone leftward in the word, assign stress, and adjust the
prosodic contour of the word in such a way that the correct

accents are produced. The ability of this treatment to inter-

relate the otherwlse seemingly diverse accentual phenomena in
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closely related set of languages recommends it as a promising
approach to the description of acgentual systems. The fact
that the stress system of modern Russian appears to be most
adequately described in terms of underlying tonal features,
rather than underlying intensity features, casts some doubt
upon the validity of Trubetzkoy's separation of tonal systems
and intensity systems into distinct classes, If the accentual
system of Czech can also be shown td lend itself to treatment
in terms of underlylng tonal feabtures, no motivation will re-
main for applying Trubetzkoy's distinction between pitch and
intensiﬁy to tﬁe systematic phonemic level,

We are still left with Trubetzkoy's claim that the syl-
lable is the basic prosodic unit in intensity systems and
that the mora is the basic prosodic unit ?n tonal systems.
Trubetzkoy himself does not explicitly motivate the claim
that syllables and moras can serve as feature-bearing units,
but this task has been attempted by subsequent researchers,

whose arguments are considered directly below.

6.2, Wang's arpuments for tones on syllables,

One of the most comprehensive and meost frequently cited
references on tone, Pike (1948), defines a tone language in
terms of the syllable., Pilke recognizes the fact that tone may

be represented on larger units, saying (p.5):




175

~+es there may exist languages which one desires to

call tonal because, although they do not have con-

trastive pltch on each syllable, they do have lexi-

cally significant or contrastive pitch spread over

entire words or morphemes. In this book, however,

the syllable type of toneme must bDe present for a

- language to be labeled tonal. ,

Pike does not discuss the possibility that tone is a segmental
feature,; but evidently would advocate expressing tone as a
vfeature on syllables in4thoée'languages for which Woo (1969)
has argued for lexlcal representation of tone on vowels, Wang
(1967) presents some arguments which might appear to favor
Pike's proposed representation over Woo's, but these arguments,
especially when interpreted in the light of the suprasegmental
proposal'outlined in preceding chapters, appear unconvincing.
| ~Wang argues, first of all, that if tone featﬁres were to
be placed in a matrix along with segmentaﬁlfeatures, the deci-
sion as to which segmental matrix in a syllable these toné
features weré to be placed would be afbitrary. He obSérveS
(p. 95) that "In languages like Chinese the tone features are
sometimes relevant for the initial consonant, sometimes for the
nuclear vowel, and sometimes for the final consonant in various
phonological rules.," Secondly, he claims that segmental fea-
tures are usuallyrnot relevant in the various types of tone
sandhi. Finally,’he notes thét thé domain of é tone 1s pho-
netically over the entire voiced portion of the syllable, ra=-
‘thgr phan beinpg over a single segment,

The validity of Wang's first argument depends on the cor-

rectness of the feature theory in which one 1s operating. If
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we assuﬁe that tone 1s represented 1n some languages as a seg-
mental feature, the decision as to which segment should bear
the feature 1s not necessarily arbltrary. For example, if one
adopts the framework proposed by Halle and Stevens (1971), in
which it 1s maintalned that a set of features which express

the voiclng of obstruents also express the tone of vowels, the

‘decision to represent tone features on vowels 1s automatic.

One can conceive of other theories in which the decision would
be equally nonarbitrary.

Wang's second argument, which says, in effect, that the
irrelevance of segmental features for the operation of certain
tone sandhi rules can be explained by poslting tone as a fea-
ture on an entity which does not contaln segmental features,
can be answered in the following way: 1in cases where this
restriction on the environment of tone sandhi rules occurs,
it appears to be possible to explain this fact by positing
tone as a feature on morphemes or words--a position which is

independently motivated by consideration of restrictions on

the distribution of underlying tones which undergo such sandhi

rules. In other cases, where tone sandhi sometimes does and
sometimes does not take segmental information into account,
there is nothing in itself wrong with the propesal that tone
is here to be regarded as a segmental feature. There are
known instances of rules which alter a feature in an environ-
ment unspecified for other segmental information, such as

word-final obstruent devolcing or a nasalization rule operat-
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ing on a segment followed by a nasal. In view of this, we
should expéct that some sandhl rules involving segmental
tone features will also operate independently of othef seg-
mental information in thelr environment, for example con-
verting a tone to H before any H.

The third argument, based on the phonetic domain of
tone,‘would,’if vglid, also argue for the representation of
the feature [nasal] on syllables, since any syllable final‘
nasal induces some nasalization on an immediately preceding
vqwel. kIn ad@itiqn, nasal vowelsrtypigally exert:influences
on surrounding segments. Apart from this, however, there

would be no reason to expect nasalization to be represented

~on syllables, Hence, it is plausible to suggest that the

phonetic domain of tone and of nasalizatibn does not neces-

" sarily correspond to its underlying domain but rather results

from phonetically automatic or phonclogically conditioned
spreading of a tone or nasalization feature from a single seg-
ment onto surrounding segments.

To deny the valldity of Wang's arguments is not, of
course, to claim that tone is a}ways represented as a seg-
mental feature. The actual differences which distinguish the
behavior of tone from that of segmental features have been
shown to point to a suprasegmental representatiocn for tone,

In the actual cases examined, it was seen that the sort of
suprasegmental unit which functioned as the domaln of tone was
elther the morpheme or the word. As the ensuing discussion

shows, the proposal that syllables can function as the domaln
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_of phonological features leads to apprarently insurmountable

problems. In view of this, it seems fair to say that, insofar
as Wang's observations point up real differences between tone

and segmental features, they support the suprasegmental repre-

~sentation of tone but not the establishment of the syllable as

the domain of tone.

6.3, Lehistefs definition of suprasegmentals,

Lehiste (1970) surveys the llterature on quantity, tone,
and etress,;all of which she considers to be sUpfasegmentals.‘
She indicates (p. 84) acceptance of Wang's arguments, cited
above, and prcposes two arguments for distinguishing quantity,
tone, and stress from segmental features. The validity of
these arguments, however, is debatable. The first is that

pltch, stress, and quantity "are, in a way, a secondary, over-

tlaid‘functidh‘of'voiéihg" (p. 2). Volcing itself is, accord-

ing to Lehiste, an inherent, segmental feature. Lehlste doces
not explain why this difference should point to a supraseg-
mental representation for the features discussed. Furthermore,
her criterion would seemingly rule out the possibility of
suprasegmental "epresentatlon for nasalization, for which evi=
dence was prekented in chapter 5. Naaalizatlon is not an over=-

laid function of voicing or of any other segmental feature.

The movement of the Velum does not appear to be cruc1ai1y

different from any other artlculatory qesture and yet naoallza—

tion does appear to function as a suprasegmental 1n some cases,
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. The second difference whilch Lehiste_notes;betweepwher

suprasegmentals and segmental features is (p. 2):

that suprasegmental features are established by
a comparison of items in sequence (i.e., syntagmat-
ic comparsion), whereas segmental features can be
defined without reference to the sequence of segments
in which the segment appears, and their presence can
be established either by inspection or paradigmatic
comparison (i.e.,, comparison of an item with other
items in the phonologlcal inventory).

As an example, she notes that "the rounding of a vowel in a

sequence of rounded vowels can be established for each vowel

without necessary reference to adjacent sounds." This she

compares to the amount of stress on a vowel, which "cannot

be established without comparing the vowel with another seg-

ment in the sequencé." But here, too, Lehiste does nbt

justify the choice of this difference as a criterion for sep-
arating her suprasegmentals from the segmental features. '
Fﬁrthérmore, it appears that in a tohe lanQUage without down- é
drft, in which the pitch range of a high tone would not gen-

erally intersect the pitch range of a low tone for a given

speaker, it would be4possib1e to establish the tcne of a
given Vowel‘without comparing it to another segment in the
séquence. Languages with ideophones, pronounced invariably
on’an extra-high pitch,‘present a problem for Lehiste'srprou
posal, since these tones can be established Withbut comparison ?
kto'tonesvon sufrounding segments, and yet these tones are,
like any others, expressed in termé of features which are an

overlaid function of voicing. Finally, in many cases, the
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,tonal.melodies associated with a given set of lexical items

are, like Lehiste's segmental features, distinguishable from
other tonal melodies by paradigmatic comparison; this is pre-
cisely how the possible contours for Mende, Tiv, Maninka, and
Bambara words were arrived at 1n preceding chapters.

Ail of this does not argue, of course, that Lehiste's
suprasegmentals are to be identified with segmental features.
Rather, it merely shows that the criteria she proposes do not

appear to properly separate one from the other.

6.4, Syllable and mora in accentuation rules.

6.,4.1. In a modification of Trubetzkoy's treatment of the
syllable and mora as prosodic units, Mchwley (1968) dis-
tinguishes between syllable-counting lanéuéges-—languages in
which the location of an accent is specified by counting
syllables==and syllable languages--languages in which the domain
of the accent (i.e. the prosodic unit) is the syllable., He
opposes syllable-cdunting languages to mora-counting languages,
and opposes syllable languages to mora languages. He identi-
fiés a ianguage in which the mora is the basic prosdic unit

as generally being "a language in which there are two possible
aécentuations for long syllables but only one pbssible accentu=
ation for short syllables" (p. 59). Classical Greek is given
as an example of a mora-counting mora language, while Classical
Latin is termed a mora-counting syllable language. Classical

Greek, McCawley notes, has a contrast between rising and
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falling pitch on a long stressed syllable, bﬁt not on a short
syllable 6r on an unstressedvsyllable. In Qiew of this, he
propbses that rising pltch be interpreted as stress on the
second,moré, while falling pitch is to be interpreted aé Stress
on the first mora. This situation, he claims, is distinct

from that in Latin, where there is no contrast between types

of accentuation on accented long syllables; rather, long syl-

lables, like short ones, are simply either accented or unaccented.

6.4.2. Ohe might imagine that these distinctions could provide
é»basis for defiﬁing the‘syllable and the mora as‘phonological
units, but upon closer examination, this no longer appears to

be true.‘ Consider McCawley's account of stress assignment in
Latin. He observes that the Latin stress‘rule’musﬁ pfbduCe the
results sketched in (3), where each of the examples represents /
the end of a hypothetical word.

7/

(3) a., =-acatus
b, —acéptus
‘¢c. =acaptus

/
d, =acatus

An observational account of Latin stress assignment would
express these facts by saying that stress‘is put on the
second syllable from the end if this syllable is long (that

is, if its vowel 1is long or is followed by two consoants) and

on the third‘syllable from the end otherwise., But, McCawley

notes, this account, which consists of two separate statements,
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can be collapsed into a single rule if the rule 1s permitted
to refer to moras and syllables, The rule would simply assign
stress two moras before the last syllable, as in illustrated

in (4).
(4) a. a ch a tus
‘b. d ch p tus

/
c. a ca ap tus

’

d. a ca tus

6.4.3. There are two problems with this formulation, First
of all, although the mora is said to be the unit of phonolog-
ical distance in Latin, McCawley's fule would alsb ha?e to |
count syllables, since the rule must be able to ignore the
number of moraskin the last syllable;1 that 1is, the rule must
also producerthé results in'(S), where the hypothetical éxam~

ples end in a one-mora syllable.
(5) a. a ca a ta

b, a cap ta

, .
d, a ca ta

This shows that the mora cannot be considered the only unit

~of phonological distance in a mora-counting language, for the
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- word-final syllable must also be counted as a unit of distance

in McCawley's description of Latin, A second problem concerns
the formalization of the Latin stress rule. We might first
attempt to represent McCawley's rule in the following manner,

with the mora and the syllable represented as M and S, re-

(6) LATIN STRESS RULE
M — [+stress] / __ M S #

This rule puts stress two moras hefore the last syllaﬁle in a
word, But it must be incorrect as it is stated, since it
places stress on a mora, while it 1is the syllable that is
supbosed to be thé prosodic featufe—beariﬁé”unif in Latin.
Thus, we must find a formalism capablé of saylng that a
syllable receives stress when it contains a mora that is two
moras from the final Syllable in a word. Alternatively, we
may abandon McCawley's claim that the syllable is the pro-
sodic unit of Latin.‘ I believe that itris thisllatter‘course
that must be taken, First of all, consider the followilng re-
statement of the Latin stress rule, which does not make use of

mora or syllable'notation:

(7) REVISED LATIN STRESS RULE

K , o l
V —>» [+stress] / __ C_(VCO)VC_#

This rule operates 1in two disjunctively ordered environments,2
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spelled out in (8).

1

(8) a. _ cvcg

VCO#
b ¢« _ COVCO#

The enviromnment (8a) 1s met by the forms in (4d) and (5d),
where the penultimate vowel 1s_short and followed by only one
conSonant;‘in these cases, rule (7) correctly places stress
on the antepenultimate vowel. Since the remaining forms in
(4) and (5) do not satisfy the environﬁent (8a), the other
subpart of (7) is appliicable, and so these forms will cor-

rectly be stressed on the penultimate vowel,

6.4,4, Now we must ask whether any generalization is ex~

pressed by (6)=-or, rather, by the formally appropriate re-

-formulation of (6)==that is not captured by (7). Obviously,

‘the latter version of the rule requires more symbols than the

former, but this could hardly be considered a valid objection
in this case, especially since the symbols employed in the
latﬁer versien are known to eccﬁryin phenoiegieal rules on
independent grounds, while those in the former version are noto

However, even 1if this type of objection were valid, 1t could

be essentially overcome by renaming the sequence vci as M and

the sequence VCo as S; thils type of renaming takes place any-

way on McCawley's account, since it 1is sequences of segments

‘that he proposes to re-interpret as moras and syllables for

3

the operation of certain rules.
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VAnother difference that might bs cited between the
formulation in (6) and that in (7) is thaf the 1atter>has two
subparts while the former 1s é{single rulé. It would be dif-
ficult to Judge or to answer such an objection without ref-
erence to specific linguistic evidence, but 1n the present
case, the hypothetical objection is easily overcome. Observe
that rule (7) correctly predicts the stress in a two-syllable

word whose first vowel is short and 1s followed by no more

than one consonant: such a word i1s stressed on the first
”ﬁowel. Rule (6), on the other hand, leaving aside the other
problems noted with its precise formulation, would have to be
modifiéd in order to stress words of this sort. The modlifica-

tion might take the following form:

(9) M —> [#stress] / __ () S# |

Thus, a slightly more adequate version of the rule expressed

in terms of syllables and moras also has two subparts.

Finally, consider stressed monosyllabic words in Latin. These
would be generated by including another set of parentheses in

(7), resulting in (10):

(10) REVISED STRESS RULE (Latin)

. e * ' co2nl .
V —» [+stress] / __ CO((VCO)VCO)#

How would the appropriate generalization be stated in McCawley's
sccount? Recall that what his first formulation was intended

to express was that stress was placed on the syllable which was
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two moras before the last syllable, This must now be revised

to allow for cases in which cnly one mora precedes the last

syllable and for cases in which only a single syllable is

present. I belleve that the foregoing discussion shows that

the most that could be expected of a revision of McCawley's
proposzl is that it could be brought up to the same level of
adequacy‘that is already attained by the formulation in (9).
An observation made below in section 6.4.7 shows that not
even this degree of adequacy will be easily attained in a

theory which positsvthe syllable or mora as a feature-bearing

“unit.

6.4.5. A rather extreme example of the purely noftational
dharactcr of some of the proposals involving the use of the
syllable as a.prosodic unit is provided by the treatment of the
Latin stress rule in Spanish suggested by Hooper (1972) and
modified by Vennemann (1972). Hooper argues that this rule

can be.simplified if phonological theory is expanded to

permit features on syllables., By assuming that Spanish stress
is expressed on syllables, Hooper arrives at the following

formulation, in which the symbol S stands for a syllable and

- ¢ stands for a syllable boundary.

(11) STRESS (Spanish)

S —» [1 stress] / __ ((C§$)S)#]N A

The parenthesized Cv$ stands for a single mora; it is desipned

to capture the fact, analogous to the Latin case; that stress

e RS T

T ——
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is on the antepenultimate syllable 1f the penultimate syllable
has a short vowel followed by no more than one consonant.
Certain cases in which a sequence of‘two consonants is per-
mitted to follow the penultimate short vowel, which are also
accounted for by this rule, are handled in the same manner

as the analogous Latin facts, referred to in fn. 2. As was
‘remarked above, the proposal that syllables can be referred

to in pﬁonological rules will involve renaming certain sequences
of segments as syllables, Venneménn carries this procedure a
step further by introducing the symbol é, for an open syllable
--that is, a syllable ending in a short vowel. This permits

the following reformulation of Hooper's stress rule:

(12) REVISED STRESS (Spanish)

S —» [1 stress] /'__k((§)S)#]N A

No jﬁstificatioﬁ 1s offered'for defining'this new eﬁtify.vvlt
is employed as an abbreviatory device. No new claim 1s made
in the account in (12). Introduction of a new symbol could Dbe
justified under these circumstances only with an extremelyk
simplistic notion of economy-=the new construct permits a
rule to have fewer symbols than in (11), and the need for de-
fining‘the-construct does not count toward the complexity of
the solution,

If such manipulation of symbols 1s tolerated, one wonders
what principle could theﬁ stop the iinguiét from méﬁipulating
further. Suppose thaﬁ we next deflned the symbol 2 as repre-

v
sentling the sequence ((S)S)#. Could we then clalm to have
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accomplished something by noting that this permits us to re-

express (12) in the "simpler" form (13)°?

(13) s — [1 stress] / __ X1y 4

-—
Suppose now that we define a symbol 2. to designate the entire

rule expressed in (13). This would permit us the "saving" of

expressing this rule as in (14).
(1) 2

Cleafly, all of the abbreviatory innovations considered here
are purely notational, based at most on the anticipation of
generalizations rather than on the capturing of them. They
are distinguished from the aécepted'hotatibnal proposals in
phonolbgy, such as the conventions which éermit the collapsing
of rules with braces or parentheses, in that the latter make
claims that are in principle falSifiable: rules with similar‘
environments tend to be ordered together in a grammar, rules

capable. of. being abbreviated with parenthesis notation apply

disjunctively,‘and S0 on.‘

6.,4.,6, Jakobson (1937), after demonstrating convincingly
that previous accounts of ancient Greek accentuation either
missed generalizations or led to incorrect predictions, pro-
bposeS accent rules which appear to make crucial use of the
notions "mora" and "syllable". He says, essentially, that
tonic words in ancient Greek were marked to undergo one of

the following two rules. Which rule a given word was to
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undefgo was unpredictable and therefore must be marked in thé

lexicon,

(15) ACCENT (Ancient Greek)

a, The accent falls on the first or only mora of the
syllable which contains the pre-final mora of the
word.,

b. The accent falls on the second or only mora of the'
syllable preceding the syllable which contains the
pre-final mora of the word.

Examples of words obeying (152) are given in (l6a), and for
(15b), in (16b). On the right, the facts are schematized.
A1l circumflexed vowels on the left are long and are repre-
sented as ﬁV on the right, The acute accent on the left
represents an accent on the second V of a VV sequence or on
. |

the only V in COVCO.

/

(16) a, 1, yamétes V-V
11, Koal@s v
111, mollres v - v
b. 1. ﬂf)«vos VevVea-v
11, AEXAVISY - vy
111, Mpdowmnoy T-vw-v
iv, ?{yag;o?  ovieva-v
V. TLG&[GWQ VY - vV
vi, 6fpecos Vi - v - v

In addition, Jakobson mentions the impossibllity of certain

accentual patterns, represented schematically in (17):

e A b 8 b8 T R i
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S an Hivev v
, #V - YV - v
#7 - V = VvV
- ;
¥V - VV
+ Jakobson justifies the division reflected by the two parts of
-~ of rule (15) on the basis of the fact that this classification
permits one to posit a single accentual class for a given root,
even though its accentuation is different with different end-
-~ L ings. Members of the first class exhibit only the accentual
patterns in (16a) and so are subject only to (15a); members
of the second class exhibit only the accentual patterns in
%ﬂ (165) and so are subject only to (16b), For exampie (16b.i
! and (16b.11) have the same root but dllferenu case endings;
peday - is subject to subpart b of rule (15) In short, Jakob—
-~ son's system predicts that no ending on this root will cause '
it toc fall in the class illustrated in (16a).
Jakobson's pfoposal applied to syllables and moras, 1runs
-~ into the same formal problém encountered by McCawley's account
‘of Latin: a notation must be developoed for expressing notions
like "mora of the syllable which contalns the pre~final mora
- of the word," But this problem does not arise, and Jakobson's
generallzation is stlll stated, if the rule is expressed in
- terms of vowels and consonants, Observe, first of ail, that
G the first three examples in (16b) are essentially the same as

the last three: the only difference is that the latter Three
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are preceded by an additional V, whose preeence makes no dif-
ference for the accentuation rule. Next, note that the dif-
ference between Fhe (a) and (b) examples in (16) is that the
(b) examples are accentuated one vowelﬂto the ieff ef the |
corresponding (a) examples. The subparts of rule (15) can be

re-expressed as (18a) and (18b), respectively.

(18) REVISED ACCENT (Ancient Greek)
a. V- [+acel] / __ (V)CO(VCO)#

, , 1
b. V. — [+acc]l / __ C V(V)C_(VC )#

Example (1l6a.i) is obtained by ignoring (V) in (18a); (lia.ii),
by ignoring (VCO); (1la,iii) is given by the entire environ=-
ment of (18a), with parentheses removed, The examples of
(16b) are obtéined in the same manner from (18b)., The impos-
sible accentual pattern in (17) are correctly excluded by (18).
From this account, we see that the only difference between the
two accentual classes of ancient Greek involves the presence‘
or absence of the expressiocn COV from the beginning of the
environment of the accentuation rule that-they are subject to.
| Thus, although these examples at first appeared to pre=
sent evidence for the formalization of the notions "sy]labLe
and "mora", and for the claim thaL these entlties are feature—
bearing units, an explicit account 1s possible employing the
independently available elements C and V, with no additional
requirement for defining new notions like "mora of the syllable

which contains the pre-final mora of the word".
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6.H;7, The proposal that features be expressed on syllables

is a proposal to weaken phonological theory. Even worse, if
accepted, it would pose a serious paradox. If syllables were
allowed to bear features, they would be the only feature-
bearing units whose extension was completely predictable by

an algorithm referring to.other linguistic units. For example,
Hooper (1972) proposes that syllables in a phonologicai string
can be isolated by conventions which scan the segments in the
string and place syllable boundaries in the appropriate piacesa
This introduces the following problem: 1if a given syllable
feature had to be lexically specified-~say, stress in a lan-
guage in which stress was not entirely predictable, there

would be no unit capable of bearing that feature in underlying
phonological répresehtations. The algorithm might be able to
mark the appropfiate syllable divisions in a phonologiéal
string, but prior to the operation of the algorithm, the syl-
lable features would have no domain! Thus, we must in any
event expect that the features in question ére to be repre-
sented on single segments, on morphemes, or on lexical entries
in lexical representations, a positiop which is completely in
line with that expounded in section 6.1. What, then, would
ever be the motivation for repfesenting these feétufes on
syllables? I believe that the foregoing discussion of argu-
ments presented in favor of representlng features on syllables

shows that the motivation has been extremely weak.
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@g@ e i : R ~~ FOOTNOTES TO CHAPTER SIX

lI am indebted to Stephen R, Luckau for this observation

-~ '4éndmfor'suggésting the imblicatibns bf'thé téfinmexémbié.v

2Vennemann (1972) makes an interesting observation show-

e - ing that Ci in (7) must also be interpreted as describing
clusters of stop plus liquid, along with qu or pgu. He takes
this as an indication that syllabication conventions must

- apply before the stress rule, permitting the rule to count
syllables instead of segments. However, in Leben (1973), a

i reinterpretation of Vennemann's proposal is suggested, involv=-

- ing a‘éonvehtion which’counts4certain’CCiclﬁstersvaé a singié

¥ consonant, and it is shown that this alternative makes a more
interesting, and‘apparently correct, prediction about possivle

- phonological systems, while avolding the necessity of incor-
porating syllable notation into phonological rules,

- 31n fact, as noted in Leben (1973), it is mere relabelling
~=~rather than empirical considerétions of any sort-~that is at
the heart of a number of recent propoéals assigning phonolog-

~ ical status to the syllable,

s uIncidentally, ncte that neither Trubetzkoy's nor McCawleyls
classifications would predict that this is a possible natural

language, since the accentuation rule needs to count both syl-

lables and moras.
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