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Autosegmental Tonology

This paper deals with the representation and behavior
of tone in African languages, I shall concentrate in my
examples on languages of the Northwest -- in particular,

Kwa languages, especlally Igbo, Consliderable work has been
done in this area, and two kinds of questions may be asked:
first, what are the appropriate representations for tones at

the lexical level, during the derivation, and at the phonetic
level? Second, what are possible tonologlical rules? How do
they interact with phonological rules? To my knowledge, there
has been no attempt made to see a common system which will serve
as a basis for the answer to both of these questions, The point
of this paper, then, 18 to use the system first suggested in
"Tonemtc Structure" to lnvestigate these 1issues,

I shall first sketchlly outline my proposal, which I have
dubbed "autosegmental tonology"”, because the tones are not
"suprasegmental”, as Leben has suggested, but they rather
compose thelr own sequence of segments, parallel to, but not
reduced to, the sequence of phoneldgleal:sagments,

Then I shall glve a formal account of what this “"two-tier"
or "two-dimensional” description is, and how tonological rules
are written,

Next I shall discussithe questlion of tone representation,

dealing with downstep and 1ts concurrent multiplication of surface



pltches, and the i1ssue of how tone melodies are represented
underlyingly,

Examples-of tone rules which autosegmental tonology rules
out as impossible are discussed next, though throughout,certain
solutions are explicitly rejected as inconsistent with the
general theory,

Finally I shall consider several problems in Igbo tonology
in detall from the point of view of this theory,

Throughout I shall use “"tone"™ as a systematlc term, defined

+High - High - High
by features, H-tone is{-Low]' M 1is [_ Low] and L 1s L—Low )

Pitch 1s everywhere a phonetic tern,



An informal account of autosegmental bbnology

We generally think of a phonologlcal derivation as a sequence
of representations, where each reprssentation is a sequence
of feature bundles (segments), and each palr of adjacent represensatinsni
tations 1s related by a phonological rule, The first in the
sequence is the underlying representation; the last 1s the
final, derived representation,

The only change that the autosegmental tonology makes in
this plcture is to say that each stage in the derivation is a
pair of sequences of feature bundles; one such sequence is the
phonological sequence, as in the description above; the other
sequence 1s a sequence of feature bundles (again, segments)
describing tone., These two sequences are related to each other --
hooked up to each other -- in a natural way at each level of
representationy from the underlying representation to the final
derived form, by a set of formal assocliations with well-formedness

condltions, Imagline the followlng plcture:

Stage 1 | # CVCVCV # CV # # CVCVCV #
Y [y
# L H #L ## HLL#
Stage 2 # CYCVCV # CV # # CVCVCV #
/I~ 1 / /
# L H # HEH#HLL #
[ ]
[ ]
o
Stage N # CUCVCVV # CV £ # CV #
/ VA /

#L H #H # # HLL #



In the interest of clarity, and at the risk of inaccuracy, I
have left off the necessary lines of association drawn between
corresponding word boundaries,

It must be made clear that this is not just a shorthand
for expressing = tone features on syllabic segments in the
phonological sequence (the upper sequence); it is a full-fledged
representation just as it stands, BRules which have either changes
to make or conditions 1nv61v1ng both tone and non-tone features
must likewise be broken up into a tonological and a phonological
part, For example, & rule that changes gbé to Eﬁg, as in

Nupe (See George, 1970), is written 1like this:

v(‘c ’}v Vv C V
l *tvoleed \ ==>>> l/////l
H L H

L

C v
+vcdz ]

-
-

Bp, for short: \'4
l where the broken line indicates
L

H the change,

There are several immediate consequences of this approach,

Since tonemes and phonemes are throughout the derivation

separate entities, deletion of a vowel will never deélete the tone
associated with it, Likewise, feature asslikilation of a vowel
will never include tone because a vowel's features do not

include its tone specification, Further consequences will be

seen throughout this paper,
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Formal Representation in Autosegmental Notation

The autosegmental representation of tone is a two-dimensional

affailr, There are toneless phonological segments (Pl) and

tonological segments (Ti)' both of which are arranged to form

a string, There is a palr of relations "<" and ">" defined

on the union of these two sets with the following properties

(read "<" as “is to the left of or identical to"):

(1) a<b implies either (1) a and b are both tonological
segments; or
(11) a and b are both phonological
segment s,

wpﬂ"n{
T ﬁ P{f
Jl 1

Li?(&

(2) For all a,be{T,} and for all c,dc {p,}

a<b or b<a (or both); and
c<d or d<ec (or both).

(3) For all ac {Tl.Pl} , a<a
(&)
(5)
(6)

This amounts to saying that the phonological segments form

a<b and b<a impliles a=Db,

a<b and b<c implies a<c,

a<b iff b>a,

a well-ordered sequence, and so do the tonological segments;
they both participate in the "<" relation, but they are not
ordered with respect to each other,

sjmmd’r;c’
The agsoclation procedure sets up a,;elatlon consisting

of pairs with one toneme and one phoneme, noted as~A, I shall
follow the general convention that an expresélon with both
upper and lower case letters uses the lower case to pefer
ambiguously to elther tonemes or phonemes, while the apper
case then refers to the other category (phonemes or tonemes,

respectively). Throughout the formalism, the rolefof the tonemes



and the phonemes are entirely parallel,

The assoclation relation thus consists of pailrs ‘1"A1'
which intuitively indicates a link between a toneme and
a syllabic phoneme it is assoclated with,

"<" and "&" together induce a derived relation "<",
and correspondingly, ">", in the following way:

(1) a<b implies a<b

(2) a=~A implies a <A and A <a,

(3) a<b Aff d>a,
Before proceeding, I should point out intultively what 1is going
on, In the situation without any association, there 1s no
sense of a toneme being to the left or to the right of a phonmme,
If we put in associations, as below, then a 18 to the left of A,
¢ and & are to the right of A, a and b are to the left of B,

and 80 on,
J | (bed, omB)

What propertles does this extended notion of left/right
have? It inherits reflexiveness from "<", We will gttphaate .
that it must be transitive, a necessary property for an ordering

to have, We will furthermore stipulate an extended notion of

de anti-symmetry, which is partly a condition on the “"s~" relation:

A { B !{I",‘.’: oy (g + ﬁ)

6 < i'} (—3’;' wie B A {9}
&dééC%ﬂnﬂkwia' a~=b ora=>b (note that the two are necessarily
‘Blrff bed {sney 2)(_44')

Loy by ““f”‘ﬁ”””grﬂ
by d oo b=é(§ﬁx} Consider the following situation,

Antl-gsymmetry condition: a < b and b < a 1lmplles

incompatible),

»

Q/—;:‘?*"&\'éé:”f{j e A\ b\c/ g
LY



b~ B B =2 B d =~ B e <d 3 therefore
B <b ‘b<eo "4 <B to <4 3 therefore

. P ~ ~

B<e ¢ <83 therefore

IA

¢ = B, since ¢ ¥ B,
This ant;-symmetry property says, in effect, that when an
element X 1s{surrounded on both sides by elements associated
with some eiément Yy, thegX = y.
Note th;t.the anti-symmetry property also rules out gssocia-

tion lines Srbséing (this is a prucial property):

a //p
‘ x/\y a~Y; beaX
asY implies a>Y; beX implies X>b; therefore a>Y>X>b, and thus
a>Y>X>by so a>b, But a<b, so a<b; therefore a~b (which 1§i
impossible), or a=b, which is false, A contradiction arases,
proving this is an impossible situation,

To connect this formalism with phonological reality: syllabic
phonemes, all tonemes and word boundaries in both the phonological
and tonological sequence form the sets gTii and{?lg in the obvious
way, Non-syllabic phonological segments, that is to say,
have associations in only a trivial, derivative sense, and
we shall not both ¥ith these relations (note that this is an
empirically testable assumption, and we may ultimately need to

modify it, of course),



The Autosegmental Derivation

The phonologlcal-tonological derivation has the following
ma jJor stages:

(1) The phonological and tonologlcal lexical entries
are set out in parallel strings; corresponding word boundaries
in each lexical element are assocliated with each other,

2) # Cvcv T # CVC # CV #

L LH # ; L H ; L }

(2) The association rule is applied, This associates
the first toneme with the first syllablc segment, the second
toneme with the second syllabic segment, and so on., If there
are n tonemes and m syllables, this will set up min(n,m)

assoclations -- that is, the lesser of m and n,

| §£»x The association rule is written simply
\Af Lot (e wt :
o (&)
‘- paklan
{luie 8 G ¥ d /# X 4 where X 18 a real
X variable,

We interpret this on a grid where i indexes columns,
< ——
. cvVvecVvVCecVv
J %’

b

Algorithm: Check the box (i,])), where 1 and j are each the

and j indexes rows,

{

smallest valued integers greater than the corresponding {1',3')

of any previously checked box, where the phoneme and tonene
of box (1,)) meetsthe structural description of the rule,

Continue this process as many times as it 1is possible to do
so. (This is a straightforward appliocation to:ﬁutosegmental

rules of the interpretation of real variablesl;‘The rule’'s



B
é(/ o
change applies to those pairs whose boxes have

which is to say, in this case, these pairs are
agsociated,
It i1s worthy of note that the association

formally, literally the simplest possible tone

been checked --
formally

rule 1is,

rule that makes

sense, Parenthetically, we would expect to find languages

with a tone association rule working from the right -- i.,e,,
a'] ,
%“/B'Sa\
Q % X ¥
{3) The well-formedness condition then comes into effect,
This stipulates that

all tonemes must be asgsocilated with a
_z;lablc segment, and all sylliablc

ents must be assigned a toneme, if
tﬁis 1s possible without violating the
formal constraints of the theory (among
which, it will be recalled, is the pro-

hibition of the crossing of association
lines).

An immediate consequence is that (A) if there were extra
unassigned tonmmes, they are automatically assigned to the
final syllabic unit; (B) iAf there were too few tones, the

final tone is assigned to the toneless syllabic segments,

(A) # CV ’ (B) # CV CV CV
Vo #\\} after AN f
# LHL 2 # L #
# CY # after # CV CV CV #
\)&\ 3 v/
#LHL¥# # L #

These additional assoclations are due to the unigueness of

the additional possible assoclations that can (and therefore
must) be made in compliance with the well-formedness condition.

(4) The derivation thus begins, with the well-formedness
condition 1n‘effect at all points,
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Consider a derivation with a cliticizing preposition, as
in Igbo, The sole preposition, toneless, na cliticilzes to
i1ts object, If its object begins with a vowel, the vowel
quality of na may assimllate to that of the initial vowel,

In any event, na adopts the tone of the following word,

§'ﬁ§ né'élé 'he is in the house'
\
6 n§ na ;1; ' it 18 on the ground’

L}
£

Consider the autosegmental derivation: '

(1) # na ulo Tf
Il afper the association rule
# H L ##
(11) ## Ra tn.o #H
|\ cliticization
## H L ##
(111) na qlo ##
§ ‘\ﬁ Ll after unambiguous correction

Such a tonological derivation is an important type
of counterexample to Hyman and Schuh's claim that "the
spreading of tone takes place always to the right and apparently
never (or almost never) to the left® (p.86) or again (89)
“the major contention, then, is that tones spread to the
right,” Toneless proclitics should always, to the contrary,
"pull” the tone leftward,

A parallel example 1s reported by Williams (1971),
though I have not investigated the data from Margl further,
Margi, in contrast to Igbo, ﬁas not only tongless suffixes
but toneless verb-stems, However, as we would expect from
the well-formedness conditions above, the tone Qf the suffix

spreads leftward onto the verb stem,
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527 # sa ba
qloknt a7 [ud)

This type of derivation demonstrates that the apparent
leftward movement of the tone is not merely a fact about
procliticization, but is rather a general structural fact

about sutosegmental tones,
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Downstep and Terrace Tone Languages

Igbo 1s a standard terrace-tone language, This means
(A) following (non-phrase final) low, two pltches are possible:
a tone at the same pitch (i.e., a low tone) smnda non-low tonei
(B) a non-low tone may be followed by three possible pitches:
(1) the same pitch; (2) a slightly lower pitch; or (3) a low
pitch, (C) Crucial, too, is the fact that a tone following
a [Non-loi][LoéK‘ sequence will be in the same “downstep" relation

to the preceding Non-low as 1n (B2). 1In short:

(A)? -—! (B8 () —
Low — -

7/
The problematic case is the High (V) followed by

|
Downstepped High (V), It occurs (1) in a fairly small class
Pl P s

of nouns (e,g., @go 'money', 0g0 'length’, oJi ‘yam'); (2) its
only uniform occurence at the beginning of a word is with

4 t\/
hnyl ‘us’, in object position (recall that the combination VV
indicates level pitches, not rising); (3) the 'mutated® forms
of three (and poasibly four) of the four main classes of

nouns contain downstep,

T G I I HH 3 HM I shall indicate
one Brotp IT LH >MH (1.e., level) downstepped high
by M

Tone Group 11X III HL >HM

IV LEL> LH or LM (recall that there is only
one non-low pitch that can
follow low; H and M are

x neutralized there)

The changes in Tone Group I and II are two separate phenomens,

(4) Downstep occurs in other positions in indicating tense,



mood, and several other grammatical functions,

There are an indefinite number of pitch levels in Igbo,
a8 in any terrace-tone language, since the M tones can in theory
be strung out indeflnltely one after another, and H tones
can be separated repeatedly by Ls. However, we can describe
the origin of the many surface pitches in terms of three
underlylng‘tones and a downstep/downdrift rule,

Consider a tone phrase such as the one below. Its tonemic
representatéqp contains the sequence HLHMML,, A late process
transfers thg‘lnformation contained in this sequence to a formal,
graphical rgbresentation as below, The graphical representation
is made up 6f two envelopes, an upper and a lower, which
represents the pltch registers within which the utterance
is spoken, f@hen H,M and L have the features as indicated on p.2,
the featureji Low determines which envelope that toneme 1is

situated on;

<3

‘#cvc # CV CV #CV #
/AN S lL/|
HLH#MM # #

xmmmmmavpper envelope
.VwW“M%;wwm‘Lower envelope

A downstep, we observe phonetically, occurs with every M or f

n

: n
following @ M or H and a sequence of Ls -~ 1.e, /[}LoilE}Loﬁ]l -

A downstep also occurs on & M following a M or H -~ Le,,/[-LoW] —,
In short <-High>
' [ _Log ]*".2.2/ [-Low] < E\-Lo;_\g > —

L’cT
douomsteps

13
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I hasten to add that this is not the appropriate way to state
the generalization, though modulo some notation changes, this
is the standard formal description of downstep, Lurking
behind this rule 1s the assumption that downstep "occurs" when
we first hear the downstepped pltch, However, if we consider
spoken pitches as resident on a pitch envelope, the effect of
downstep 1s not to change the phonetic features on a segment,
but rather to change the height of the upper pitch envelope,
The conditlion for downstep then is simply [;Lof][-ﬂigh]..
that is, a H or M followed by a M or L, M and H tg;refore merge
phrase-initially and after a low,* Downstep, then, 1is a
supprsegmental phenomenon in the strict sense, It is a lowering
of the suprasegmental pitch envelope, conditioned by a
sequence [-kow | (-High,

I shall say little more about what processes occur after
downstep, Ag Hym;n and Schuh (1974) suggest, there is probably
an asslmllaﬁéry effect which pulls up the lower envelope when a
low pitch is surrounded by two high pitches (cf, also Redden (1963)
for similar facts in Twl), Ultimately the graphical representation
becomes segmental and interacts with consonantal laryngeal features,

I can say nothing about the details of this now,

#The standard orthography obscures this, since it is based on the
incorrect assumption that M canonly be defined immediately following
a H,
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Lexical representation of "tone melodies”

I shall be accepting, throughout this paper, the basic
idea that has been developing for quite some time that tone
contours or melodies are lexically assoclated with entire
morphemes, and are composed of sequences of level tones, Contour
tones are the résult of two or more level tones assoclated
with one syllabic segment,

This idea has been suggested for Etung (Edmundson and
Bendor-Samuel,1966) and Mende (Leben, 1972) on the basis of
“possible contours®” for lexical items, and for Tiv (Arnott,
McCawley, Leben) for its verb "tenses", Leben's system 1s perhaps
the best articulated general theory, and for this reason I
shall argue against it in particular., On the point where it
1s most controversially different from the approach taken
by all the other writers, I must disagree with Leben,

Leben sroposes that prior to the assignﬁéién of tones
to the syllabic segments, LL and HH sequences in the melody
to be mapped are collapsed respectively to L and H units, I do
not know why he holds this so strongly; it appears to make his
system more complicated. I shall return to this dn detail below,

The system described by Edmundson and Bendor-Samuel demonstrates
that melodies may be of the form LLH and HHL, Under Leben's
convention, these should be reduced first to LH and HL before
mapping; after tone mapping, these melodies will be realized
phonetically as LHH and HLL on 3-syllable words. But the fact

is that both of these types of melodies do occur on 3-.syllable



words,

Etung's system 1s shown to consist of three tonemes:

L, H and a M which downsteps precisely like Igbo’s, The M tone
does not ocecur very often, a general fact mhéuh terrace-tone
languages which deserves a diachronic rather than a sync hronic
explanation. Of the 27 possible combinations of three of these
tonemes, only 12 are in fact found, This simplification in the
task of describing possible tone contours is above and beyond
the simplification achieved by recognizing contour tones to be
the realization of dissimilar tones on the same "syllable", |
(Edmundson and Bendor-Samuel make the now-characteristic observa-
tion that “in examining the occurrence of the rising and falling
tones it 1s:found that these usually occur on the final syllable
of the phonoiogicul word, In addition these tones very raradly
ocour on thfee’syllable words, but rather on words of one or

two syilableé.‘ Thus, the rising and £alling tones are generally
found on thévfinal syllables of one or two syllable words,"

They further suggest that the exceptions are for 1ndependent
reasons to be morphologically analyzed with multiple tone
melodles.) _

Anothe: cﬂse where two identical tonemes do not (contra
Laben'é suggestion) collapse is in the well-known Tiv conjugation
system; Arnott gathered the information together systematically;
HcCawléy tried to show that the use of subscripts (like Lo)
in tone formulae was useful, and that underlying downstep tonemes
were really L tonemes. Leben in turn devoted 30 pages of his

thesis to fitting the data into his system, Insofar as our

16
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systems d1ffer, I shall try to show that the present account

i1s more satisfactory.

We agree that preceding and following floating downstep
tonemes are indeed L tonemes, As is indicated elsewhere,
in the formal discussion of floating tonemes, only "interword®
floating tongs‘are permitted within the autosegmental system,
Intra-word f}oating tonemes are explicitly forbidden (note that
Leben Has no system at all for handling floating tones, despite

his claim to the contraryl).

The General Past "tense” has the following tonal formula:

(1) 1 syll 2 syll 3 syll
L#B# L#BL# L#BLL

where the word boundaries (#) surround the stem, Thus the
L to the left is & floating (downstep) toneme., "B" stands for

L or H depending on whether the verb is & L or H- toned verbd

underlyingly.
Leben suggests the correct general formula 1s L#BE? along

with a rule (following my notatio@)
\4 vV

2) . ;:\ = A oR l_'asi/// H/AE_

1Leben has a rule simplifying contour tones in Tiv to H, which

18 clearly post-mapping, a segmental rule; only a segmental rule
can be conditioned by whether two tones are "on the same vowel",
This must, by Leben, precede downstep. Thus downstep 1s a segmental
rule. But Leben's floating tones trigger downstep; therefore the
floating tones have undergone tone-mapping; but they are not

mapped onto any segments, A flat paradox,
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In short, falling contours simplify to an H tone, Rule (2)
precedes downstep (as, indeed, do all rules).

Much more interesting is the Imperative, which has the

following form:

Imperative: 1l syll 2 syll 3 syll
| H B - opp. BHL

(The bisyllabic forms are HL for H-toned bases and LH for
L-toned,)

Here a crucial problem arises for Leben, Granting that
3-syllable L-verbs fit the formula "BHL" = LHL, nonetheless
if B is H, BHL = HHL 1s reduced to HL by his simplification
convention; and HL mapped onto a 3-syllable word is realized as
HLL, and not HHL as it ought to, =

Suppose we try "BHL" as the formula for the bi-syllablc
words.iLeben suggests, Things work out perfectly:

Leverbs: BHL = LHL-> N A > / (by rule 2),

cvV cv cVv ov
H-verbs: BHI, = HHL-—> HL — .7 .0

eV ov
(simplification)

Monosjilnbles would have the tone sequence LHL or HL
assigned to them (L and H stem, respectively). Rule 2 simplifies
these éo LH and H, respectively. To make the LH contour into
an H, Leben suggests that Rule 2 extends to simplify LH as well
as HL sequences to H,

Leben has now explained mono- and bk-syllabic forms on the
basis of the tone formula BHL and his simplification convention,
Clearly the same formula will explain L-toned 3-syllable forms,
but just as clearly it won't handle the H-toned forms, Thus,

even though "BHL" correctly describes the surface forms of the
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tri-syllabic form, and it is posited as the underlying form

for the mono- and bi-syllablic forms, the simplification
convention forces us to a different formula for the 3-g3yllable
forms: #BH#L, This 1s "BH"” as the stem contour, with a
L-floating tone on the right end, This floating tone must
later get affixed to the last syllable and (N.B,) displace
the final H, not turn it into a falling tone, Incorporating
the low-toned verbs in this formula 1s easy, now: Bubbn’s
ultimate solution is the following,

Imperative (Leben): 1,2 syll: #BHL#
3 syll: #BHFL 4+ a rule “docking” the

floating tone

If we abandon the simplification convention, but still
retain rule 2, what solution can we find? The tri-syllabic
forms clearly suggeststhat the correct formula is #BHL#, and
with this thg tri-syllabic forms work straight-forwardly,

Honosyllibic forms are underlyingly LHL and HHL, which
simplif¥ by rule 2 to LE and HH respectively, The former
st1ll needs fo be simplified to a non-contour tone; for the
moment I will accept the same device to do this as did Leben,
but ultimately will find another solution (see discussion of
Subjmunotive, below), This settles the mono-syllable case,

Bi-syllabic L-tone verbs are no problem: BHL = LHL-> \
\ s eV cv
which becomes o¢v cv by rule 2,

The problematic case is H-toned bi-syllabic forms, BHL = HHL
which must become 04 c;, Rule 2, as it stands, would simplify

/
it to 04 cv. The only solution I can see i1s to posit a special

ad hoc rule (3) for this form, In its favor can be added that

(3) H\ﬁ\\_-—r HL



it is a naturally-appearing absorbtion rule (compare Leben's
rule for Hende:[d]Ed]EdJ*EM). and that it makes possible an

explanation of the coherence of the six imperative forms, and
avoids the surprising case of opacity that is generated by
deriving the surface BHL of the 3-syllable forms from something
other than the BHL formula of the 1 and 2-syllable forms,

The same 1ssue arises in the Recent Past A form:

1l syll 2 syll 3syll
L#B# L#BH# L#BHL#

Leben's solution is L#BH#L -- that 1s, a left-end floating
tone (that is not controvessial), a base form BH, and a
right-end floating tone L, which is "docked” in tri-syllabic
forms, This can't be quite right, because there i1s no floating
downstep on the right in the mono- and bi-syllabic cases, in
point of fact, Leben's "correocted” solution, then, must be
L#BH#(L)B, where we use the parenthesis and subsecript notation
to indicate the floating tone appears only in the tri-syllabic
form,

The revised solution I would offer is simply L#BHL#.
This 1s the same formula as above for the imperative except for
a left-end floating tone, Note that the single place where
Leben’s simplification did work -- in the bisyllabic H-form
of the imperative -- is paralleled by a case where the
simplification malnvention makes the wrong prediction, That 1is,
bi-syllabic H-verb forms are H-H here, rather than H-IL. And
in the 3-syllable forms here as in the imperative, abandonigg
the simplification convention leads to subsuming the Bhree

different forms under the same formula,

20
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This form further lends support to an approach which claims the
simplification of HL through rule 4 is exceptional rather than
normal,

I shall not discuss the several tonal formulae that Leben
and I treat the same (Continuous, General Past, Habitual 2,
Habitual 3, Past Habitual),

The Habitual 1 has the following forms:

1syll 2 syll ] syll
L#H# L#BE# #BHL# (sic)

Again Leben's simplification convention makes it impossible
to write BHL as the formula for the 3-.syllable H-verbs, so
ke suggests they don't exist -- those that have been classified
here are just Habitual 4 (see below), He cannot deny the LHL
L-tone Habitual 1 3-syllable form,,however, This form strongly
suggests that the formula is BHL, as I wlll ultimately conclude,
thus accounting for both H and L-toned verbs, Leben agrees that
BHL 18 & leading candidate for the tonal formula, and this
would account automatically for the L-toned bisyllabic forms,
But once again his simplification convention blocks this possibility
for H-toned bi-syllabics, because if B is H, BHL = HHIL =HL,
which i1s the wrong solution, So Leben posits two formulae:
1,2 syll: L#BH#
3 syll: L#BH#L + the rule that “docks"
right end floating tones
in tri-syllabic forms,
The proposed revised solution is:
1'Z(L)#BHL# where the floating tone
i3 marked as occurring in the 1 and 2 syllable forms, This

cost 18 to be measured against Leben's denial of the form

altogether, I could, of course, take that tack too and eliminate
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the subscripts and parentheses,

In the Future form, we find:
1 syll 2 syll 38yll
L#B# #BL# #BLL#

Leben's solution 1is: 1 syll: L#BL#
2,3 syll: #BI#
These two collapse to become the formula: 1(L)#BL#. where

the floating tone is present only in monosyllabic verbs,

So far we have seen that the right-.end floating tones
ocour precisely when they must undergo his docking rule
(Recent PastB,Subjunctive, Habitual 1, Recent Past A,
Imperative); they, in effect, are a notational device to
overcome the inability of his system to describe what's
happening on the right end of a word tonally., His constraint
that the docking rule operates on tri-syllabic words is the
reflex of the fact that his theory is capable of handling

mono- and bi-.syllabic forms,

Consider below a summary of the forms, with Leben's formulae
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and the proposed reanalyslis, Notice that all the forms

we agree about have the property that their tone formulae

are collapsible using parenthesis notation, This is a striking
property and explains the coherence of the verb forms in general.
The 1,2 and 3 syllable forms are not as different as Leben's

formalism requires them to seen,

Leben Reanalysis
General Past L#BLF same L#BL#
Future 1.Z(L)#BL# same 1.2(L)#BL#
Imperative 1,2:#BHL# a1rf #BHL# + Rule 4
31 #BH#L
Habitual 1, ,(L)#BHF(L); d1ff 5 o(L)#BHL#
Habitual 2 ‘L#BH#(L)I,Z same L#BH#(L)I,Z
Habitual 3  L#BHf same L#BH#
Habitual 4 o H#H+LH same #H+L#
Past Habit L#BH+L# same L#BH+L#
Continuous - #HL# same #HL#

Recent Past A L#BH#(L)3 airf L#BHL#
Recent Past B 1,2: #HB#H d4iAff  #HHL# See text
31 #HFL
Subjanctive 1, 2:EBENH aiff  H#HHL#
31 #H4L
We now come to the final bizarre forms which have caused
the most trouble, The Recent Past B and the subjunctive have the
same tonal forms:

1l syll 2 syll 3 8yll

L verbs H H'H HHL
H verbs H H H HHL




24

McCawley's solution was: 1l-syll: H
2-8yl11: H BH
3-s8y1l: HH L
Leben'’s solution was: 1,2-syll: #HB#H + plus & new docking rule
for bi-syllablics after
downstep (unformulated)
3-8y1Ls#HAL + Hhe old docking cole
Noti® that all of the formulas in the chart on the preceding
page have B in them as the first tone in the stem formula 1if
it occurs at all., This, I belleve, is a real universal generallza-
tion to be pursued, I cannot support it strongly now, but
Leben'’s solution unchallenged would be strong disconfirming
evidence, A saanalysis which reviwes it 1s of more than just its
intrinsiec 1nﬁgrest for that reason,

This form also seeq:ﬁto potentially hold trouble for the
position that there are no floating tones in the middle of
words -- that non-appearing floating tones can only occur
inter-word, not intra-word, I believe, however, that the
autosegmental approach not only can be supported, but 1s able
to come up with the best analysis tendered so far, while also
held to the tightest general theoretical constraints,

Note first that five of the six forms of the subjunctive
are automatically accounted for with the formula HHL, (Note too
that this 1s an 1llegal formula in Lebmn's system,) The only
trouble-maker 18 the low-toned bisyllabic form, H-downstepped H,
I would like to suggest that this 1s the result of metathesis

on the final two tones of the second syllable:

# CVCVH #CVCV# £ CVCeUX
/N = LN 2/ \!\
¥H HL#* #H L HW *H LS

Kule Rule
A B
(M&hkqu§€>
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Merger rule B: v \' (Fed by Rule A, metathesis;
/“\ = l Precedes downstep, as do all
LH M rules)

The *rising" contour tone then is merged to a Mid tone (or
downstep), a general terrace-tone language principle, If we go
back &nd look at the other occurrences of LH on & single
syllable, we notice a very interesting fact. This can ococur
only in the monosyllable forms of tenses with a B in the
formula and followed by H (as noted above, B is always the first
in the stem formula if it occurs), Further, a preceding
downstep floating toneme occurs in exactly these cases (except
Imperative: see below). The absence of the downstep flesating
toneme suggests once again that there 1s no B in the Subjanctive
tone formula,

But the crucial point 1s this: that LH sequence on a single
vowel always occurs after a L-toneme -- or in the Imperative,
I must infer that the Imperative ocours without a subject and is
thus preceded by a phrase boundary. In all cases, then, ﬁﬁ
occurs in the position where M and H are neutralized.in terrace-
tone languages, Thus I conclude that ﬁﬁ does not simplify, as
ﬁi does, to H; rather, it simplifies, in Tiv as it does in Igbo,
to M, (Leben suggests implicitly that the nehtralization of bothg
EL and ﬁﬁ to H is a natural fact in hisssystem, though he
doesn't explain why, I must explicitly admit that there is no
way that these two rules could be collapsed in the autosegmental

system, )



Impossible Tone Rules

We have seen how an autosegmental approach deals with
tone representation, and in a few cases seen how it handles
tone rules, The sense of the system may be made clearer with
a few examples of tone rules which seem plausible on first
sight and which probably are plausible in a phonologlcal
theory of tones, which nevertheless are ruled out as impossible
in an autesegmental framework.

(A) Floating-tone epenthesis: “"Insert an /i/ to support

all floating high tones.," Segmentally, this would be written:

WV f— </ [Z]

Written in an autosegmental notation, the rule beoomes:

(2) g/ (_T]

# HE

which i1s impossible because ill-defined, It does not say where
to put the epenthetic vowel, All the information that a
floating tone (or tones in general) can provide 18 where it
i1s in relation to other tones and autosegmental word boundaries,

A more complicated rule could be written which specified
where to put the epenthetic vowel. I would like to claim that
a rule such as (3) is also impossible, on the grounds, less

Tfirmly established at this point, that no rule that does not

28

change the tonological sequence or affect existing tone relations

can be tonally conditioned,



3y gt/ v\ Co GO E;—l

L @ H

(B) Another rule that should be impossible 18 & gmmeral

rule which changes final 606’sequences to 666'(1.0.. M),
(4) BN / -- By H #

This is impggfyble. in general, because this phonetic HH can

ferive from ﬁwb systematic sources: a single H toneme on the

final two syllables, or two tonemes, A single rule, such as

(4), cannot apply univocally to both, (There i1s, of course,

the logical possiblility that a particular language would

have all final HH sequences arising from one source or the other,

bgf that, obviously, 18 irrelevant to the universal claim).

Tﬁus we can have a rule that dbamges the phonetic form of one

but not both,

# CV CV # CV CV #

\ ./ (\\}

#H # #H H

(4) Cannot apply { CY iy f (&) ‘PPliﬁ!
#MHE #
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Floating Tones

The twilight existence of floating tones has been

banished -- they exist freely on the autesegmental level,

Two properties have been imputed to floating tones in the

past however: (1) Th%ymove from association with one morpheme
to another (seedthe discussion of Igbo verb forms below, for
example); (2) “floating” LowWonemes have also been postulated to
account for the conditioning of the downstep of a high

after no overt L. This second distinct Pproperty" of floating
tones 1s that they may condition rules and yet not show up

on the surface themselves,

This second property of “elusiveness” would be ruled out
automatically by the autosegmental theory, Just a&s one cannot
posét a phonologlical segment which does not appear on the surface
without also positing a rule which deletes it, so we cannot
have & toneme that is marked not to appear: there is no +Doom
feature, so to speak,

The only exception to this principle is a natural one --

a toneme structurally unable to attach itself to a syllabic
segment do to the well-formedness conditions must necessarily
not be realized phonetically, as in some of the Tiv casés above,

e.g

fcv##cvcv#
v I/A
AH#L# HL

1\
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Igbo Noun Mutation

The process of noun mutation in Ikbo is of interest
both for itself and because it ylelds information about
other tone functions in Igbo,

Almost all nouns are bisyllabic, and may be broken up
into Tone Group I (High tone) and Tone Group II (Low tone),

Tone Group I: HH Tone Group II: HL
BH LL

Under certain conditions the Tone Group I nouns mutate to

HH & HM
LH > MH

Under certaln quite different conditions, Tone Group II
mutates:; (raises): HL, > HM '
LL > LM or LH (these are dndistinguish-
able)
The Tone Group II mutation is the result of cliticization
of a floating H tone on the right side of the noun, 1In

fact, we apparently find an alternation of H-Rising with

HM, N2 A A
‘ Igbo (rirl ji rie ede 'The Pgbo people who
<, eat yam and coco ydm'
ra\: o]

There are two rules: "docking” and LH > M merger., For example:

First step of derivation, after word boundary association ,
but before deletion of superfluous boundaries (this is a
genitive noun compound, indicated by the floating Hotone
inside (of, Williams):



Extraneous fi-deletion (note that the phonological sequence
provides the conditions for deletion; the tonological does
not)

# # odhu # oke # f\\
~ \‘//H#LQ)#
There %g only one possible reassociation that will satiasfg
the‘well-formodness nondition:
# odhu # oke # #

ﬁL/H#LH#
The rule offdooking ist

# =
N TN
£ 4wl hdk L
which, when applied to the form above, ylelds
o # odhu # oke #
IAARAN
after reassociation by the well-formedness condition,
This then feeds the merger rule (which may in some conditions
be optlonnl) H E > M,
Note that the docking rule for floating tones is ano€her
example of tones moving "leftward®™, not rightward, but one

which is not at all obvious on the surface,

30
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Subject Cliticization in Igbo

Igbo has four "inseparable” pronouns: singular first,

gsecond, third, and an impersonal., These are the only forms

that participate in vowel harmony:

18’
an

1St
an

3I‘d

Separable Inseparable
s Singular
mu m
&l 1/1
va : o/o impersonal a/e
Plural
anyl
7.\
S
ha

Consider the common I Form Main Affirmative,(a verbal "tense”,

Inseparable

(1)
(2)
(3)

s\
Qo vu
PAREAN
a 4}
VAN
m ci

pronouns take H tone,

/. /S
ab9 ‘he 1s carrying a basket'®

N

mima ‘I am well" 1it.,"it is me beautiful®

‘hﬂ *]I am carrying meat'

Full NP subjects, however, retain their isolation tone patterns

with 6ne change: if their final syllable is H, it becomes HL

(falling). Thus:

(4) kdha

/

Ve
Blcwe

(5) Rdha

[

LN
Ekye
ﬁze.
NN
Uwa

‘*people. . . market

Ry

7\
eze
(people's names) - N isolation tones
uwa
\ . 7
cl akwa ! ==~ i3 carrying eggs'

‘ ! /SN NN s /7
(6) [Kd%nq n'ahy;jﬁhgrg ugbo elu, 'The people who were in
N

the market saw an airplane,’

\
\

/anya/



Plural gubJoot pronouns obey the same principle, as we can see
from the third person, which is H:
~ N /7 o/

(7) Ha ol anu ‘they are carrying meat'®
The explannplon for this, I would suggest, 1s a floating L tone
on the left bf the verb in the form, clearly indlioated by
examples 1n'§5) and (6). The singular subject pronouns escape
its tonal effeot by encliticizing, which consists of movement

of the subject pronoun with its tone inside the verb's word

bonndary.

@ fepleme o wllpen
| #FHALAL # L#BL
(9)  #Adna # # o1 #

V1 Gb { /7

# L H LAL #

' . /g‘“\\_,/-'dooklng” rule: tonal ocliticization,
- C:f/" in effect
#
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: §
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I have saved the most extraordinary derivation for
last,

My source for most of the Igbo data is the outstanding
grammar of Green and Igwe, They classify two separate forms,
the II Form Relative B Affirmative and the II Form Subordinate
Conditional with very similar properties, yet which differ
by a slight twist, A generative autosegmental analysis of
these two forms 1s most revealing,

Both consist of a L verb stem with a L-toned prefix /;/.
Non-cliticizing pronoun subjects are H, and Tone Group II
subjecté undergo mutation (raising)., This is triggered by
a floating H tone to the left of the verb form, as firét
hypothesized by Williams, Neither form triggers Tone Group II
mutation in the object (a distinctive characteristic),

Examples: , ,/ \ \\ , /
© (10) anyl egbuo eghu est we kill the goat'

y
eghu anyi egbuo 'the goat we killed'

\
(11) 6;e atggsya ‘lest the squirrel eat them'
7/ /1 N\AN
UZQ// J1 uze atas ‘yams the squirrel ate'

In short, (12)
i NPE E as Verb 4

\ |
#;‘-_ xiuw l_/ $

The relative form, like all relatives with an /h/ prefix,
can optionally (preferably) take a /n&/ prefix, In fact,
under our analysis, the /na/ is the phonological counterpart
of the floating H tone, With the /na/ present, the form looks

like thls:

33
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(13) ## NP ## a & Verb #
}f \ ~ \
## X #4 H L #

Immediate consequences of this follow: in particular,

the cliticization rule for the subject,xcannot apply, thus

predicting that the singular pronoun subjects will retain

the H tone that the other pronouns have, and that the /a/

will not delete, as it normally does when preceded by

cliticized subjects, These predictions are correct,
Furthermore, the tone encliticization rule -- what I've

called "docking"™ -- no agnger finds its structural description

met, This predicts that Tone Group II subjects will not

mutate in front of /na/ This is correct, E.g.:

/ \ /
(14) Ahya égg\ né&la égi. ‘the market the pepper
l /ol should have left yesterday'
, *oso

‘market’ 'pepper'

These two forms -- the relative and the conditional --

differ in another way besides the na ,which is functignally
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thelr inherent aone in these forms (just as in most forms),
This can be seen by checking the plural bisyllablc pronouns.
When 'unu' and ‘'anyl®' are level tone, that indicates that
the tone has been imposed by the verdb form they appear 1in,
In the I form Main Affirmative, on the other hand, ‘anyil’
and 'unu’ are both H L.

When the subject pronouns cliticize, then, the the
II Form Conditional and Relative B, they absorb (or participate
in) the tone of the verb stem, through the graces of the
well-formedness convention, This would put a L tone on
then, in both cases,

Derived form after cliticlzation:

(15) o+ a+ verb #
AL ,

#H# L #

In order to solve the mystery that skill faces us -- which,
it will be recalled, is how does the cliticized subjesct pronoun
in the‘conditional get a Falling contour but the relative
a L tone -- 1in order to solve this, we must become syntacticians,
momentarily, A search through the examples of these two
forms leads to the conclusion that the only difference between
them is that the conditional always appears with a phrase
boundary before it, while the relative never does! The relative,
indeed, can be used in a “conditional”™ sense,

What i1s happening 18 now clesar, When the floating tone
has a heavy boundary on its left — ##, presumably -- it
encliticizes rightward, causing a HL, or Falling tone,

Exampges: Relative used as “"conditional®

;ﬁy;/S zﬁé 'whatever he buys'

~ VRN \\/’/
mgbe m zula anu ‘whenever 1 buy meat'®



One more question must be asked, The claim has been
made that these "two separate" forms are in fact the same
form, and the only difference (the subject tone in clitics)
is a derived property due to the presence of a phrase boundary
which @deflects the floating tone rightward, We have also seen
the floating tone attach to non-cliticized subjects, What
happens when a subject pronoun cliticizes, thus hopping over
the floating H, in the case when there isn't a phrase boundary
to the left of the floating tone? Can such a case ocour?

Such cases do ococur, when this clause is the complement
of the "conjunctions"® ﬂa, f;, ﬁa and khg;;. As we would
expect -- the floating H encliticizes onto these conjunctions,
thus forming a LH contour which is then simplified tb M,

7
deriving nﬁ ,k& ’ ma and khama .

36
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