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Abstract

Morpheme-based tonal meodes tend to
be veay simple—often just a singe
dement, eg. H, as in many Bantu
languages. But in tonal languages, tonal
meodes ometimes include two o as
many as three éements, if the analyses of
Mende in Leben 1973 and d Kukuya by
Hyman 1987 are right. Are such mdodes
simply linear sequences, as asaumed in
most early work? Do they interact with
metrical structure? Do autosegmental tonal
meodes themsdves have hierarchical
structure?

The increasing use of the term tond
foaot in the literature is a sign d possble
groupings among tones in a tonal meody
and posshble interactions with the kinds of
syllable groupings more namally
asociated with metrical  structure. This
paper offers analyses showing hav the
construct tond foat heps to explain two
particular phenomena: tone assgnment in
Hausa to loan words from Endish, and the
distribution d tonein Bambara.

Tornal fed preset a  specia
methoddogdcal challenge because they are
intrinsically harder to dacument than the
metrical fed surveyed so autharitatively
by Hayes 1995 Metrical fed by definition
contain ory ore stress per foat, while (if
the analyses in this paper are on the right
track) the makeup of toral fed is nat
normally so consistent across languages or
so dovious. Nonetheless the correctness
and subtlety of the predictions about the
distribution and behavior of tores in the
cases examined here offer some solid,
though indrect, indcations of tonal foat
structure.

1. Badkground: pitch accet vs. tone

Much has been written about differences
between pitch accent languages and tone
languages. The general ideain classc

works on tore like Pike 1948 McCawley
1965 1978 has been that tone languages
afford a richer set of tonal posdbilities,
pitch accent a more restricted set. This
view remains intact, with further
embdllishments. For example, in pitch
acoent languages the occurrence of tore is
commonly associated with a particular
position that can be defined metrically.
That position may incidentally also be
marked by metrical stress as in Serbo-
Croatian (Inkdas and Zec 1988 Zec
19949, or ndt, as in Japanese, where there
iSs no peceptible stress  Japanese,
however, does seamn to present some
evidence outside of stressfor bimoraic fed
(Poser 1984).

Tonre languages may thus conceivably
contrast with pitch accent languages by
virtue of having ether no metrical fed or
metrical fed that are irrdevant to the
asigmment of tone Whether this is
exactly right, in this paper | explore some
phenomena in several tone languages that
seam to provide indcations of tonal, rather
than metrical, fed. Such tonal fed offer
some degant explanations for
distributional facts that up to now have
gore unnaiced o unexplained.

2. Tone assgnment in Hausa borrow-

ings from English

In Hausa borrowings from Engdlish, binary
toral fea hdp to explain hav Endish
streses are adapted tonally in Hausa
(Leben 1997. Words like gwamna
‘governa’ have a HL pattern, and words
like garantii ‘guaranteé compressthis HL
sequence onto the final syllable, as shown
in (2).

(1) H on the syllable correspondng to the
Endish main-stresed syllable. L is
asdgned to theright of H.

gwamna ‘governa’ Vs
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garantii  ‘guaranteé

The result closdy resembles the intonation
of the Endlish source, where the High tone
of declarative intonation is assgned to the
main-streseed syllable and Low tore is
asdgned to remaining syllables, if any, or
otherwise to the right of the High tone on
the stressed syllable.

The same is true of tankiifaa
‘timekeeer.’” The two stresses in the
Engdlish source are each matched by a HL
pattern in the Hausa borrowing.

(2) H on each main-stressed syllable. The
two-word Endish compound
timeke@er is treated in Hausa &
having two main stresses and hence
two H tones, each orefollowed by L.

tankiifaa ‘timekeeper’

Yet it would be wrong to surmise that
Hausa speakers smply attempt to match
the tonal redlizations of borrowings to
surface intonational redlizations of their
source. For example, words like maasinja
and Najéeryaa in (3), though they also
end with a HL mdody like the earlier
examples, exhibit a oresyllable deay
from where Endish declarative intonation
would drop from High to Low. In Engdlish,
the drop from H to L begins after the
syllable messof ‘messenger,’” and after the
syllable jeer of ‘Nigeria.’ In Hausa, High
extends over the syllable to the right of
these, and the drop to L begins only after
that extra syllable.

(3) transition from H to L ddlayed by ore
syllable:

maasinja ‘messenge’
réediyoo ‘radio’
kwéalbéti  ‘culvert’
Ngjéeriyaa ‘Nigeria

In fact, the examples in (2) and (3) bring
up two key respects in which Hausa tone
assgnment in borrowings does na try to
mimic the intonation d the correspondng
words of the source language. In Endish
declarative intonation, the  word
timekeper behaves just like the
messnger. In both words, the initial
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syllable receives a H because it is dressd
and the drop to L begins immediatey
afterwards. The drop onto the seconcary-
stresed syllable kegp of timekeger is
indistinguishable from the drop onto the
unstressed syllable sen of messenger. *

The Hausa equivalents, though, are
treated dfferently. Each word stress of the
two constituents time and keeer in
interpreted by Hausa @& a HL sequence,
and since the first constituent is
monasyllabic both H and L are assgned to
this g/llable The second constituent,
being dsyllabic and trochaic like gwamna
in (1), gets H onthe first syllable and L on
the second maasinja, on the other hand,
is interpreted in Hausa & a singe
constituent. The H, for reasons to be sean
directly, occupies the first two syllables,
andL isassgned to thefinal one.

What type of the constituent is making
for the difference between tankiifaa and
maasinja in Hausa? Clearly, onre factor is
the morphdogcal structure of the two
Endish source words. As just see, the
explanation for the tonal differences rdies
heavily on the fact that in Endish
timeke@er corsists of two lexical words,
time and keeper, while messenger doesn't.
But this is only part of the answer. It is
still necessary to explain why the first two
syllables of maasinja are H rather than
only the first syllable. This is what led
Leben 1997to posit a phondogical factor,
the Hausa tonal foat.

! Differences between secondary stress and
absence of stresscan certainly be brought out.
Leben 1976 dscribes a “vocative cant” or
“cdling intonation” where a fall from High to
Mid happens after the first syllable of
Lancaster but is delayed till after the second
syllable of Pamela. In this intonation pattern,
timekeger and mesenger behave respedively
like Lancaster and Pamela, as expeded. Even
with dedarative intonation, concavably some
reliable difference @uld be found between the
two types of stresspattern in English. But with
English words with variant stress patterns,
having either secondary stressor no stresson
the second syllable, including primary, binary,
and indwstry, it is very difficult to deted a
difference in intonation, even for a native
English speaker like myself.
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Suppose  Hausa divides words
(borrowed ores, at least) into fed that are
maximally binary. And suppose that the
left edge of the foat coincides with the left
edge of the syllable perceived as dressd
in the Endish source word. A word like
gwamna in (1) would be analyzed as
having a singe disyllabic foat coextensive
with the word. A word like garantii in (1),
which is dressed on the final syllable,
would be anayzed as having a fod
beginning with the final syllable and thus
endng with the final syllable. The two
preceding syllables, we will assume, are
unfoated. With adjustments to the acoount
bdow of the tora interpretation d tonal
fed, other asaumptions about the foating
of these two syllables could be entertained,
but these will not corcern us here.

The following account will generate
these fed in the positions nated, using
parentheses to mark foat boundaries. As
we see it asdgns two fed to tankilfaa,
correspondng to the two perceved
stresses, ore pe lexical Endish word.
Since feg may na overlap, the first foat of
tankiifaa is moncsyllabic. The actua
representations that the rules of tonal foat
formation in (4) would apply to would nad
have tones yet, but for illustrative
purposes the output tones are provided in

(4) anyway.
(4) Toral foat formation.

a. At the left edge of each Engdlish syllable
perceived as dressed in Hausa, initiate
atonal fodt.

(gwamna garan(tii  (tan(kiifaa
b. Locate the right edge of thefoat so as to
make it maximally binary.

(gwamna) garan(tii) (tan)(kiifaa)

What is especially nice is that each toral
foot has the same tone pattern, HL,
whether the foat is monasyllabic or
disyllabic. Still, we cannd maintain that
al tonal fed in Hausa have this pattern.
Consider the examplesin (5):

(5) A foat of adifferent tond stripe:
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(maasin)ja ‘mesenge’
(réedi)yoo ‘radio’
(kwalba)ti ‘culvert’

Na(jéer)yaa ‘Nigeria

Constructing a maximally binary tonal
foat in accordance with (4) means aligning
the left edge of the foat with the left edge
of the stressd syllable in the Endish
source word. When this is dore in (5), we
note that the tonal foat here has a levd H
tone on both syllables.

But there is no inconsistency, since the
cases in (3) and (5) are in complementary
distribution. The tonal fed in (5) are all
followed by unfoated material, while those
in (3) are ether word-final or followed by
anather toral foot. This permits us to
establish therulein (6):

(6) Toral foat tore interpretation.

A toral fod is interpreted as (H) before
unfoated material and dsewhereas (HL).

This results in the tone asdgnments

illustrated by the tone symbols H and L in

(7). As above, the segments are marked

with the tonal diacritics “and = to indcate
the correspondng surface tones.

(7) (méasin)ja (gwémna)
H HL
Na(jéer)yaa garan(tii)
H H

These representations reveal how unfoated
material is dealt with. In al cases,
unfoated syllables are interpreted as Low-
toned. Hencetherulein (8):

(8) Default Low insertion: assgn L to a
tondesssyll able.

(maasin)ja (gwémna)
H L HL
Na(jéer)yaa garan(tii)
L H L LL HL

This is the core of the analysis in Leben
1997. While it is nat possble to predict
whether Hausa will hona an existing
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Endish stress 100% of the time (for
example, Endish organizer with initial
stresscomes into Hausa & 0oganéezaa, as
if the first syllable were unstressed and the
third syllable had main stressin Endlish),
the patteens found are remarkably
consistent across a sample of several
hundred Hausa loanwords from Endish,
and the generali zation that tonal fed are H
before unfooted material and HL
dsewhere proves robust. This provides
some initial support for a tonal foat in
Hausa, at least in this ction d the
vocabulary.

3. What isatona foot?

The analysis in section 2 leaves open
exactly what a tonal foat is. To keg the
guestion as corncrete as posdble, let us
review certain possbilities graphically. In
its crudest formulation, autosegmental
theory postulates distinct tiers of
representation, which Goldsmith 1976
dubbed the segmental and toral tiers.
Under this conception, tonal foat structure
could refer to prosodc structure on the
segmental tier, on the tonal tier, or on both
tiers.

The representations in (9) are pared
down to bare essentials for illustrative
purposes. In reality, the segmental tier is
of course hierarchically structured, with
segments belongng to syllables and
perhaps other subsyllabic and
supersyllabic units, with tones assciated
to TBUs, and perhaps with many aher
refinements.

(9) a. Foding onthe segmental tier

(gwamna)

|
HL

b. Foating onthetonal tier
gwamna

||
(H L)

c. Foating onboth the segmental and
toral tiers

Leben

(gwamna)

|
(H L)

In (9a), the parentheses indicating the
prosodc grouping are restricted to the
segmental tier. This conception is akin to
the standard naion d metrical structure,
which is also tied to the segmental tier. On
this view, tonal feag might be incorporated
into present conceptions of metrical
structure by hdding that syllables can be
organized into metrical fed or into tonal
ones, or perhaps into both.

In (9b), the prosodc organization
shifts to the tonal tier. An instantiation d
this view—the first one in a generative
context—is Liberman’s 1975 imposition
of metrical structure onto the intonational
melodes of English. In (9¢), we see fodt
structure on both tiers. This is more
precisdy what Liberman 1975 poposed
for Endish intonation, along with
introducing the nation d conguence
between the segmental and tonal tiers.
Conguence, when maximized, led to ore
tir being assciated with the other.
Liberman’s approach has bee extensively
modfied by others, including
Pierrehumbert 1980 and Beckman and
Pierrenumbert 1986 Current conceptions
posit an internal structuring for the
intonational meody that is more
specifically tailored to the demands of
intonation than Liberman’'s more generic
metrical  structure was.  Still, this
devdlopmevent certainly does nat make
the toral tier any less highy structured
than under Liberman’s original proposal.

Returning to tonal languages, if tonal
fed do invdve items on both the
segmental and toral tiers, it is quite easy
to imagine that the conguence of foat
alignments in (9c) would cornstitute an
ideal state that language-particular
constraints might overrule, thanks to
Optimality Theory, where differences
between the boundary alignments of
separate levels and mismatches of various
other sorts are exploited extensively.

What linguistic realizations might
correspond to the different corfigurations
in (9) is too big a tapic to pursue here, but
there is one fact about Hausa that hints
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that the structure in question is more like
(9a) or (9c) than like (9b). This is that the
rule which determines whether the tonal
foat is interpreted as H or HL depends
crucially on whether there is “unfoated
material” on the right. The ill ustrations in
(5) and (7) above show that the “unfooted
material” referred to by rule (6) is in the
segmental tier, requiring that the foat
structure be situated onthat tier, asin (9a)
or (9¢c) but nat as in (9b). Possbly there
are ways around this conclusion, but it
seans the most straightforward ore
available.

Interestingy, this sme sa of
interpretations for tonal fed is what works
for the next case to be discussed.

4. Tonein exceptional Bambara
words

The tone patterns of Bambara have been
analyzed in many ways. Some frequently
cited works on the topic, each with a
different take on the Bambara system, are
Wemers 1948 Leben 1973 Riadland &
Badjime 1989 Bamba 1991, CressHs &
Grégare 1993 among dhers. Despite all
the differences, the various analyses
manage to capture the basic facts of the
system.

In Bambara the vast mgjority of basic
nouns have ore or two syllables. Ther
tonal behavior is uniform and illustrated in
(10).

(20 a ji ‘water’

H

h = ‘horse
LH

C. Yiri ‘tree
H

d. muso ‘woman’
LH

Monasyllabic nouns appear with ore of
the two tonal patterns H (10a) or LH
(10b). The same two patterns are the ones
attested in dsyllabic nouns, H in (10c) and
LH (10d). When a H follows in certain
constructions, LH words change their tone
toall L, asshown in (11).

Leben

(1) a jite yan ‘nowater is here

HHL

b. so te yan ‘noharseishere
LHL

C. yiri te yan ‘notreeis here
HHHL

d. musote yan ‘nowomanis here
LLHL

The change can be epressd by a rule
whaose basics are givenin (12).

(120 H Deletion
LHI[H]
!
0,/

The precise transcriptions and
formulations will of course depend onthe
chaice of underlying representations and
other basic asamptions, including
whether the underlying entities are tones
vs. accents, where one or the other of H
tone, L tone, or an accent is taken to be
marked vs. unmarked, whether the
distribution d tones and the alternations
among them are stated by rules,
constraints, or some combination d
firepower, and whether LH or L is the
basic alternant in the cases where these
two dtenate But, as the literature
demonstrates, the core facts in (10) and
(1D can adequatdly be handed by many,
many dfferent combinations of basic
starting principles.

Here | focus instead on a different set
of cases, which include all of the
trisyllabic nouns mentioned in Creisss
1978analysis of Bambaratone. Below are
examples from Creissds ill ustrating seven
possdble tone patterns. Words beginning H
are on the Ieft, and those beginning L or
ontheright.

(13) a kamalen ‘youngman’
HHH
b. kabasu ‘chak’
HHLH
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C. mangoro ‘mangad
HLH

d. tubabu ‘Europeay’
LLH

€. hy ninsa fever
L H LH

f. jakuma ‘cd’
LLH

g. jankamu ‘bladk scorpion’
LHLH

As in (10), the alternants chosen as
underlying all end in H tone, giving the
form as it appears when the definite
marker L is added to the final syllable, as
can be see by inspecting the list of
correspondng dcfinitesin (14).

(14 a kamalen ‘the young
H H HL man’

b. kabasu ‘the chalk’
HHLHL

C. mangoro ‘the mango
H L HL

d. tubabu ‘the Europear’
LL HL

€. hy ninsa ‘the fever’
L H LHL

f. jakuma ‘the ca’
LHHL

g. jankamu ‘the black
LH L HL scorpion’

Recall from above that the underlying
forms in (10bd) endng in LH had an
alternate form endng in L. The same
appears true for the trisyllabic cases.
Cresels analysis predicts cases like the
following, correspondngto thosein (13).2

2 Creissls (p. 31) cites (15b) explicitly. He
indicates that the same L which endsmangor o
in this context also appears at the end of the
other three examples, with the observation that
this happens “dans le @s des trisyll abes a ton
final bas” On p. 33, lists the trisyllables
ending in L, and indeed all four examplesin

(15) appear on thelist.

Leben
(15 a kabasu te yan ‘no chak
HHL HL ishere
b. mangoro te yan ‘nomango

H LL H L is here

C. Ny ninsate yan ‘nofever
LHLHL is here
d. jankamu te yan ‘no blak
LHL L H L scorpion
is here

This is the same alternation between final
L and final LH that was observed in
(10b,d).

A look at the toral shapes in (13)
raisess ome distributional questions,
particularly about the occurrence of LH
contours. As aready nded, LH can
occupy a singe syllable in final position
(in (13b, €, and it can also acaupy a
syllable in initial position (13g). But no
form in (13) has a LH contour on the
midde syllable. Furthermore, there is no
form that has LH on the first syllable
which also has LH on the final syllable. It
is aways posdble that such ggps are
purdy accdental. But interestingy, a very
straightforward foat-based account would
predict that the tonal patterns in Bambara
trisyllables would be exactly as shown
here.

Suppose that Bambara, like Hausa, has
tonal fed and that these creating goupings
of syllables on the segmental tier at the
very least, and possbly also groupings on
the tonal tier. For now we concern
oursdves only with the segmental tier.
Judgng purdy from the mono and
disyllabic forms in (10), the tora foot
would have the praopertiesin (16):

(16) Toral foat formation (Bambara)

1. The toral foa is maximally
binary.

2. The toma foat can be
asociated  with  the tore
pattern H or LH.

3. Toral fed are constructed
maximally.  Otherwise we
coud have a disyllabic
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structure  of the form
(CV)(CV), dther or both o
whose putative monasyllabic
fed could have the tone

4. pattern LH, yet such forms are
nat found

5. Toral fed parse a form
exhaustively. Otherwise, it
would be possble, at least
under our current
assumptions, to leave some
syllables underlyingy
tondess which at best are
unnecessary.

The resulting analyses for (10) are beow,
where parentheses mark the required foat
bounderies:

@na (i) c. (yiri)
H H

h (s0) d. (muso)
LH LH

(17) shows that moncsyllabic fea appear
only where the form is too short to have a
disyllabic foat (namey in (17a,b)), and
that both monasyllabic and dsyllabic fed
can be interpreted torally either as H as in
(17a,c) or asLH(asin (17b,d).

Let us now examine what this g/stem
predicts for trisyllabic forms. (18) shows
the two possble groupings of Bambara
syllables (here represented by CV for
convenience) into maximally disyllabic
fed, reserving monasyllabic ones only for
the cases where otherwise a syll able would
go unfoated:

(18 a (CVCV)(CV)
b. (CV)(CVCV)

These, then, are the only two foad patterns
that we would expect to find in trisyllabic
words, on the asaumptions in (16).
Asgciating these two patterns with all
possble combinations of the two mdodes
H and LH yidds the following predicted
structures:

(19) Combinations of posshblefed and
posdble mdodes

Leben

@ i (CVCV)(CV)

H H

i (CVCV)(CV)

H LH

i (CVCV)(CV)

LH  H

iv. (CVCV)(CV)

LH  LH

(CV)(CVCV)
H  H

i (CV)(CVCV)
H LH

i (CV)(CVCV)
LH H

iv. (CV)(CVCV)
LH LH

There are aght structures, but the two that
are at the top of ther respective columns
are different bracketings of all H words. If
foat boundaries are inaudible, then (19ai)
will nat be distinct from (19h), and so the
two redly are different foat parsings of the
same pattern, the trisyllabic all H word.
Possbly ore shauld be diminated by
convention, or possbly they should be |eft
asis.

Six structures remain, and for the most
part it is easy to see how each ore
corresponds to a form in (13), repeated
bedow as (20), thistime in gid form with a
box to match up with a structure in (19)
and with foot boundaries marked on the
segmental tier where an identification with
the structures (19) has been made.
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(200 a.  (kama)(len)

HHH

(ka)(malen)

HHH

b. kabasu
HHLH

C. mangoro
H LH

d. tubabu
LLH

€. hy ninsa
L H LH

f. jakuma
LHH

g. jankamu
LHL H

‘young

man’ 19h

‘chalk’

‘mangad

‘European

‘fever’

lcal

‘bladk
scorpion’

=19,

Leben

Proceading nav to the following forms,
we see that (21d) canna begin with a
monasyllabic foat, since monasyllabic fed
interpreted as L are norexistent (at least
before anather L). Hence (21d) must begin
with a disyllabic one. The toral mdody d
(21d) clearly cannd be H and so must be
LH. It is redized as smple L in (21d)
precisdy because here it is before a H, in
the next foat. Thus (21d) corresponds to
(19a4iii), with the understanding that the
alternant L appears in place of LH in the
first foat, dueto (12) H Deletion.

For consistency’s sake, we now must
apply rule (12) to the structures in the (b)
column. In (19hii) the evironment of
(12) is met, and applying it leads to the
prediction that LH in (19hii) will be
realized tonally as L HH. That pattern is
indea attested, as (21f).

These cases are added, giving (22):

Le us go through (20) example by
example. (20b) can orly be analyzed as
having a disyllabic foa followed by a
monasyllabic one, since a monasyllabic
foa followed by a disyllabic one would
require the norexistent mdody HLH for
the disyllabic foat. Similarly, since thereis
no dsyllabic foa interpreted torally as
HL, (20c) must corsist of a monasyllabic
foat followed by a disyllabic one. These
analyses arefilled in here

(22 a (kama)(len)  ‘young =19ai,
HHH man’ 19h
(ka)(malen)

HHH

b. (kaba)(su) ‘chak’ =19aii
HH LH

c. (man)(goro) ‘mangc  =19hi
H LH

d. (tuba)(bu) ‘European =194iii
LL H ’

€. hy ninsa fever
L H LH

f. (ja)(kuma) ‘cd’ =19hii
L HH

g. jankamu ‘black
LHL H scorpion’

(21) (kama)(len) ‘young =19ai,
HHH man’ 19h
(ka)(malen)

HHH
b. (kaba)(su) ‘chak’ =19aii
HH LH
c. (man)(goro) ‘mangd  =19Mhi
H LH
d. tubabu ‘Europeay’
LLH
€. ny ninsa fever
L H LH
f. jakuma ‘cd’
LHH
g. jankamu ‘black
LHL H scorpion’

Only two forms remain to be identified,
and both consist exclusivdly of LH
sequences. (226) must have a disyllabic
first foat, since the first LH is goread ower
the first two syllables, while the second
LH is restricted to the final, monasyllabic,
ore. In (22g), the pattern is obvioudly
reversed, with the monasyllabic foadt
preceding the disyllabic one, and this is
precisdy what we want. The full analysis
isin (23):
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Thus, the gaps in CresHls data ae all
and ony those that the foat-based analysis
predicts. As already nded, this prediction
could be turned against this analysis,
should further work show that the gaps
here found to be principled are instead
acddental.

(23) (kama)(len) ‘young =19ai,
HHH man’ 19h
(ka)(malen)

HHH

b. (kaba)(su) ‘chak’ =19aii
HH LH

c. (man)(goro) ‘mangd  =19hi
H LH

d. (tuba)(bu) ‘European =194iii
LL H ’

e. (ny nin)(sa) ‘fever =19aiv
LH LH

f. (ja)(kuma) ‘cd’ =19hii
L HH

g. (jan)(kamu) ‘blak =19hv
LH L H scorpion’

However, ancther prediction flows
from this analysis, addng totaly
independent  support to the foot-based
analysis. The operation d (12) has bee
governed by a simple principle that has yet
to be made eplicit. The redlization o fed
alternating between LH and L was e to
be triggered by the absence or presence of
a following H tone. Before H, the fodt is
L, while before anything dse (i.e. before L
or before nathing), the foat is H. What has
yet to be made plicit is that the LH
sequence alternating with L must be in the
same foot. Let us make that assumption,
since it is a strong ore and since it is
consistent with the data so far.

As the examples in (15) showed, LH
changes to L before te = yalh ‘is here’
Our trisyllabic nouns fall into two classes
before this expresson, word-final LH fed
and word-final LH sequences where the L
and H are in dfferent fed. There are four
cases of the former kind: the monasyll abic
fed (su&) of (23b) and (sa&) of (23e) and
the disyllabic fed (gord) of (23c) and
(kamu) of (23g). And there are two cases
of the latter kind: (23d), where the
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monasyllabic foat (bu ) is preceded by L,
and (23f), where the disyllabic foot
(kima) is preceded by L. The prediction
is clear. If LH neals to be in a foat in
order to alternate with L beforete = yalh,
then the four cases (23h, ¢, € g) should
alternate and the cases (23d, f) should nd.
Thisis exactly what happens.®

The restriction that the aternation
between L and LH applies only to foat-
internal LH also sheds light on tone
patterns word-internally. If a LH foa
precedes a H foat word internally, (12)
predicts that this LH will change to L.
That is the case of (ja)(kimd) in (23f).
But if L from one foat precedes a HH from
anather foat word intenally (i.e a L
syllable precedes two syllables, both H),
there should be no correspondng change
from (L)(HH) to (L)(LH). That is, the
surface form jakima should nd change
its pattern to LLH. As already see, it
doesn’'t. Of course, there could be other
equally valid reasons why it doesn't. But
only the fodt-based analysis explains in
addtion why no Bambara word with the
surface realization LLH has an alternant
LLL before te< yalh ‘is here’ The
reason, as noted earlier, is that (L)(LH) is
not a possble foa structure. Hence all
LLH words must be analyzed as having
the foa structure (LL)(H), which as
have seen canna alternate with (LL)(L).

Creasels 1978 does nat explicitly
clam to include al or even a
representative set of cases, so it would be
wrong to try to read too much into this
acoount. Yet we seethat a very simple set
of asaumptions about foat structure in
these nouns predicts all and ory the
patterns in Creis€ls' data. In a senseg, it is
easy to see why an analysis employing
monasyllabic and dsyllabic fed works ©
well, since, as in aher Mande languages,
Bambara trisyllables are most part ether
borrowings or historicaly built on

% Once again, Creissls does not cite all of the
rddevant forms but makes clear in his
description what happens. On pp. 31-32 he
notes, “On voit ici que mangdro fait au defini
manga 6 exactement come muso qui deviant
au defini musd — on ferait des observations
analogues pour les autres <hemes de
trisyllabes a ton final bas.”
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morphdogcal compounds of basic
moncasyllabic and dsyllabic  words.
However, it canna be the morphdogical
compound structure per se that explains
the phondogcal facts, since many o the
analyses that take trisyllables back to their
historical sources are synchronically
opaque (Youssouf Keta, p.c). But if
Bambara is characterized by maximally
disyllabic fed, it is understandable that
this prosodc structure is imposed on
borrowings (as in Hausa) and at the same
time has endured on rative forms, perhaps
with occasional restructuring in indvidual
words as etymological conrections were
lost.

This analysis sans to mativate
asaumptions gmilar to those that worked
for Hausa. In Bambara, the key to
explaining the distribution d tore in
trisyllables is to dvide them exhaustively
into maximally binary fed and to associate
each foa with ore of two possble tonal
patterns. In Hausa, we did nd neda to
parse words exhaustively into fed, and the
chaice of toral pattern in borrowed nauns
was predictable from the position d the
tonal foat in the word. In Bambara,
parsing seams to be ehaustive, and the
chaice of LH vs. H for each mdody is
contrastive. But both languages appear to
call for monasyllabic and dsyllabic tonal
fed, with at least tornal meodes
associated with them.

More fundamentally than that, the
toral fod is tied to the segmental tier in
Bambara asin Hausa. Recall that in Hausa
it was nated that the choice between the
melodes H and HL was governed by the
presence or absence of “unfoaed”
material to the right, where the unfoated
material in question was in the segmental
tier, not the tonal one. Bambara makes
crucia reference to the segmental tier in
its requirements of exhaustive parsing and
of fed that are maximally binary: a three
syllablefoat is nat permitted”.

* For Maninka, which forms a language
complex with Bambara and Dyula, as well as
for a variety of other languages, Bamba 1991
posits a metrical structure with storng and
weak nodes as the basis for surface tones.
Bamba's purpose is not to deal with the tone
patterns of trisyll abic nouns, which isthefocus
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As with Hausa, the Bambara analysis
is corsistent with either dividing a na
dividing the tonal meody into chunks
whaose boundaries are independent of the
fed on the segmental tier. The prediction
that LH will alternate when it is associated
with a foat but nat when the LH stradde a
foat boundary will be made in either case,
as longas the foa referred to is the foat on
the segmental tier.

5. Tond fed and the theory of tone

The cases analyzed in this paper suggest
that tonal fed play a key role in explaining
tonal phenomena and further offer some at
least preliminary idea of the properties of a
coherent theory of tonal fed. Conceivably,
toral fed and metrical fed are parald
kinds of structures, syllable groupings
within prosodic words in the prosodc
hierarchy o Sdkirk 1980 and dhers.
Perhaps, in addtion a instead, tonal fed
are special cases of the torna domains
discused by Kissbeth 1994 and by
Casdmjeeand Kissberth 1998

Other current conceptions of tonal fed
may cast further light on their properties
and uses. Zec 1994 deploys tonal fed to
reanalyze tone-stress interactions in the
pitch accent system of Serbo-Croatian as
described by Inkdas and Zec 1988 Yip
1996 referring to work by Shih 1986 and
Duanmu, among dhers, deals with toral
fed in Chinese, where at least two
varigies have been proposed. Akinlabi
and Liberman 2000 and Akinlabi and
Liberman (ms) propose a construct called
the tonal complex which, unlike the tonal
fed described in this paper, structures the
autosegments on the tonal tier rather than
on the segmental ore All of these
conceptions are new ways of looking at
the earliest question posed by
autosegmental  phondogy. how units on
the tonal and segmental tiers come to be
linked. The half dozen o so proposals
mentioned here appear to have been
derived independently of one ancther, and

here, but it might be worthwhile to look for
overlap between Bamba's metrical fed with
surface tonal interpretations and the tonal fed
proposed here.
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they differ from one anaher quite
markedly. In a way, this is nat surprising,
since they are based on dff erent languages
or groups of languages. Conceivably, each
proposal may reflect the intersection
between some universal concept of tonal
foat and a language-particular instantiation
of it. In any event, it appears that
autosegmental  phondogy, which led to
and underwent  significant  earlier
eaborations invdving moraic and syllabic
structure and feature geometry, is in for
anather round d restructuring, this time
invaving the tonal tier.
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