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IMPLEMENTING A FLOATING TONE

Yetunde O. Laniran, Northeastern University, Boston

ABSTRACT

This paper discusses the phonetic
implementation of the floating Low tone
in Yorub4. It provides phonetic evidence
that the floating L tone has the same
effect as the lexical L and LH contour
tones . It also shows that a LH (rising
contour) tone differs from a L tone in
resisting H tone spread from a preceding
syllable.

1. INTRODUCTION

This paper examines the phonetic real-
ization of both the lexical and floating
Low (L) tones in Yorub4. Yorub4 is a
tone language with three tones, H(igh),
M(id) and L. Two Tone Spread rules
apply in Yorub4, H tones spread to the
following L tone syllable, H-Spread and
L tones spread on to the following H tone
syllable, L-Spread[1, 2]. A floating L
tone is created in the phonology by the
process of vowel deletion at V + V
Juncture. This L tone is either relinked or
it remains floating [1, 2, 3]. The
following examples illustrate the process.
All the examples are verb + noun
combinations except (la), which is a
noun + noun sequence: (H ('), M
(unmarked) and L ().
la. omo dkan = omo'kan

child one "one child"
b. gbé dbe — gbd'be "carry knife"
s gbéode — gbdéde "carry hunter”

d. ghéadd — gbdda "carry machete”

The tonal output 1s the same regardless of
the deleted vowel [1, 2]. In examples
+1a) and (b), the L tone remains floating
vefore a M tone after vowel deletion.
This creates a "downstepped" or "low-
ered” M tone, represented as ! before the
syllable [3], {4], [5]). But the L tone
links to a following H tone as illustrated
in (1d). Ward [4] claims that if a H tone
follows the lowered M tone, it is in turn
pulled down compared to an earlier H
tone in the sentence, that is, the downstep
effect of the L tone on the M tone persists
throughout the rest of the utterance.
Similarly, Bamgbose [5] characterizes the

floating tone as the "assimilated L tone"
whose effect is to lower the fundamental
frequency (f0) values of the following
tones.
The experiment discussed below

examines:
« the effects of the floating L tone on M
tone, that is, to see the difference(s) in
the realization of the M tone and the 'M;
« the realization of the rising tone (LH) in
the same context as M and !M tones;
« the effects of the floating L, the rising
tone, LH and the lexical L on preceding
and following tones;
+ the realization of a sequence of M'M M
tones, that is to see if the lowering of M
tone persists to the next syllable (and be-
yond).
2. EXPERIMENT
The sentences below were recorded by
four native speakers of Yoribd as part of
a larger study reported in Laniran [3].
Two factors were systematically varied in
these sentences: the target tones (T)
which are underlined, and the following
tones (F). In each set of sentences, the
following tone is Hin (a), M in (b) and L
in (c). The target tone is M in Set I, M
in Set I, LH in Set III. In Sets IV and V
the target tones are (T1=M and L, and T,
=!M and M respectively.
Set 1
a. Mo gbédg 141¢

I carried the hunter at night'
b. Mo gbéde lo silé

T carried the hunter home'
c. Mo gbédg bd 141¢

' carried the hunter back at night'
Set II
a. Mo gbé'be 1416
T carried the knife at night'
b. Mo gbé'be lo silé

T carrieq the knife home'
¢. Mo gbé°be bo 141¢

I carried the knife back at night'
Set III
a. Mo gbdda 141¢

T carried machete at night'
b. Mo gbéda o silé

T carried machete home’
¢. Mo gbida bo ldlé

' carried machete back at night'
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Set IV .
a. Mo gbome ‘mi ldlé
T carried my child at night'
b. Mo gbomg ‘mi lo silé
' carried my child home'
¢. Mo gbomo "mi bo 14l¢
‘I brought back my child at night'
Set V
a. Mo ghalg 141¢
T got land at night'
b. Mo gbalg lo silé
I got land and took it home'
¢. Mo ghalg bo 1d1¢
‘T got land back at night'

3. RESULTS

An average of 6-8 tokens of each
sentence was analyzed each for all sub-
jects but only three are discussed here.
See Laniran [3] for a discussion of the
other speaker, whose resu.t is similar.
The sentences were digitized at 10KHz
using the Waves+ software by Entropics.
On the graphs following, the f0 values in
each syllable is represented by two mea-
surement points (see [3] for a detailed
discussion on methodology).

In Figure 1 (page 4), an overlay of the
0 contour for Sets I-III sentences where
the target tones are M, 'M and LH are
shown. The legend for all the graphs is
shown at the beginning. SB data was
recorded last. To make all the sentences
be of the same length the parenthesized
segments were excluded from his data
set.

The consistent difference in the f0
tracks for two of the three speakers re-
ported here is that the H tone preceding
the 'M tone is realized higher at points a
and b than those preceding the M tone
(filled symbols dashed lines). For SB,
the results are in the same direction but
there is not a significant difference in the
f0 values. Also for SB and YL, the fO
value for the !M is slightly lower than
that of the M tone.

In Figure 2 (page 4), the f0 values for
only the Set Il sentences are presented.
For BJ the rising tone (LH) is realized
with a slightly rising fO contour when the
following tones are M and L. But in
Figures 2b and 2c, the fO contour in the
LH syllable is falling (SB, YL). In
Figure 2 graphs, the fO contour at the
beginning of the following L tone sylia-
ble is realized with a high f0 value, an f0
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value higher than that in the correspond-
ing H tone syllable.

In Figures 3 and 4 (page 4), the 0
contour for the sentences in Sets IV and
V are presented. In Figure 3, the f0
contours from the second M tone syllable
to the end of the 'M tone in the fourth
syllable are falling. The fO values of the
M tone syllable following the 'M tone are
about the same. Figure 4 shows the
sentences in Set V. The fO values in the
M tone syllable following the L tone are
higher. In addition, the L tone syllable
has a falling slope. An examination of
Figures 3 and 4 show that both the L tone
and the 'M tone have falling fO contours.
The distinction, as shown by an overlay
of both figures for SB, is that the L tone
has f0 values lower than that of the ‘M
and M tone, Figure 5.

=0~ Mo gbomo 'mi lale
~0— Mo gbomo 'mi lole
=/~ Mo gbomo 'mi bo wa
—.-
-
e

1601 Mo ghale mi lale
Mo gbale mi lote
1404 Mo gba}é mi b[) wa

1204 2
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Figure S: FQ Contour Comparing Target
LM and’M tones (SB)

4. DISCUSSION

The floating L tones survives from the
phonology and is phonetically interpreted
(rather than deleted) as shown in Figures
la and l¢. Its main effect seems to be to
raise the fJ value of the preceding I
tone. The implication of this result is that
a major cue to a 'M tone seems to be the
greater distance between a H tone and a
following 'M tone than that between a H
and a foilowing M tone for some speak-
ers. SB's data is interesting in this re-
gard since it is not clear from Figure 1b
exactly what cues his listeners that the
target syllable has a M as opposed 0 a

M tone.
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If you recall, it was stated earlier that
Ward [4] asserted that M and H tones oc-
curring after a lowered M tone are real-
ized lower than any preceding M and H
tones in the utterance. This is the case as
demonstrated in Figures 1 and 2, where
the H tones occurring after the lowered M
are not as high as the preceding H tone.

The O patterns for the rising tone
(LH) were not all as expected in Figure
3. First, the application of the Tone
Spread rule between the H and the fol-
lowing LH contour tone was suspended
for all subjects, that is, no spreading
takes place. For all subjects, point ¢ on
the graphs in Figure 2 shows no spread-
ing effect of the preceding H tone. The
expected pattern should have the fO target
for the H tone on the following L tone
syllable as illustrated below for SB.
Figure 6 shows an overlay of the Set Ila
sentence and a similar sentence where
ghdda has been replaced with ghsbé (The
sentences were recorded with those in
Sets I-V.)

The H-spread rule is prevented from
applying as shown by the difference in f0
values at point ¢ in Figure 6, when the
following tone is a contour tone (LH) as
opposed to a single L tone (empty circles)
which has a high fO value. This is prob-
ably due to the fact that only two f0 tar-
gets are allowed in each syliable in
Yoruba. Since, the following syllable
has two targets already, L and H, the
Tone Spread rule does not apply.

—0— Mo gbobe bo wa
160f —® Mo gbadabo wa
b
a

) (UM U N NN S|
M H T F H

Figure 6: FO Contour Comparing
Target L and LH Tones (SB)
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Point d in Figure 6 provides evidence
that for the application of the H-Spread
rule from the preceding LH contour tone
to the following L tone. The f0 value at
point d is higher when the preceding tone
is LH as opposed to L supporting the
hypothesis above that H-spread was
blocked by a following contour tone.

5. CONCLUSION

The data presented in this paper has
shown that there is no downstepped M
tone in Yorub4. Rather, the floating L
tone preceding a M tone raises the f0
value of a preceding H tone for most
speakers. The M tone preceded by the
floating L tone itself does not consistently
have an fO value lower than that of other
M tones in other environments.
Therefore, the term "downstepped M
tone "or "lowered M tone" is a mis-
nomer.

It was also demonstrated that a LH
(rising contour) tone differs from a L
tone in resisting H tone spreading from a
preceding syllable. The phonetic effect
of the L tone, the floating L and the LH
contour is the same on a preceding H
tone. The FO value in the H tone syllable
is raised compared to when the following
is non-L. The main difference seems to
be that the H-Spread rule is prevented
from applying to the LH syllable.
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- Mogbdlbelale
-0~ Mo gbolbe Ig (sDle
-5~ Mo gbo!be bo (la)le
-~ Mogbadalale
-0~ Mo gbadalq (si)le
-~ Mo gbada bo (la)ie
-~ Mogbodelale
-%~ Mo gbode lg (si)ie
-+~ Mo gbode bo (lale

‘o~ Mo gbadi laié
b ~0- Mo gbada lg slle

120 ¢

M H H F H H
Figure 2a: Set III Sentences (BJ)

-0~ Mo ale
O Mo ghudi kot
w} - Mo ghadi bo lalg
pooy 8
20f
10}
160}
w0
M H W F H H
Figure 2c: Set III Sentences (YL)
1%
oM H T F H H
Figure 1c: Sets I-ITI Sentences (YL)
or 0~ Mo gbomo Inv Lak wr
0 gbomo =0- Mo ghale mu Ll
: Mo gbomo Imd lole - M:;:ba:‘;mleté
w} Mo gbome Imi bo wa wb 8= Mo ghale mi by wa
=r P‘—W I W
10} wof
® — —
M M M M F H i M M L M HMAL H
w Figure 3a: Set V Sentences (SB) Figure 4a: Set 1V Sentences (SB)
- wr
[ =0~ Mo gbomo Imi L o mi lal¢
%0 o= Mo ghomo Imi o il w0 pa ::M:‘:fné
wl & Mo gbome lmi bo lilg wl =B Mo gbaig mi b Lk
w} mf
20 . wf
1wt 10k
L3 1w}
w0 1

M M M M F H H
Figure 3b: Set V Sentences (YL)

M M L M F H H
Figure 4b: Set IV Sentences (YL)

- Mo ghada bo Laié




