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Chapter 9

Some Tonal and Segmental * Shosuke Haraguchi
Effects of Vowel Height in
Japanese

Tapanese hasa large number of dialects with processes that are conditioned
by high vowels. Several Japanese dialects involve a rule that devoices or
deletes the high vowels [i] and [u], and others exhibit tonal processes
conditioned by the high (or nonhigh) vowels in question. In this paper, |
will present a number of paradigmatic cases of these processes and try to
explain why they are dependent on vowel height,

Sections | and 2 are concerned respectively with a brief survey of high
vowel devoicing and high vowel deletion in several Japanese dialects and
an overview of some typical tonal processes that are contingent on the
distinction between high vowels and nonhigh vowels.

Section 3 is devoted to determining why certain of the sepmental and
tonal processes discussed in sections | and 2 are applicable (or restricted)
only to high (or nonhigh) vowels. I will show that the notion of sonority
plays a crucial rale in these processes.

1. Some Segmental Effects of High Vowels

| begin with a briel survey of several processes. drawn from a variety of
Japanese dialects, that apply only to high vowels.

1.1 High Vowel Deletion in Compounds

In Japanese, the morpheme-final high vowel [i] or [u] of the first member of
a compound is systematically deleted when it is surrounded by voiceless
consonants. The following cases illustrate this process:

{1

a. koku koku-go kok-kyoo
‘country’  ‘mother tongue’ ‘border, boundary’
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b, kotu kotu-gan kos-setu

‘bone’ ‘cancer of a bone”  ‘fracture of a bone’
c. Mt Titi-do Mp-pon

‘one’ ‘once’ ‘one slender object’

In (1) koku, kot and %iti are loanwords from Chinese. In a compound in
which one of these words is the first member, the morpheme-final high
vowel is deleted when it is followed by a voiceless consonant, but retained
when followed by a voiced consonant.

This high vowel deletion process can be formally stated as follows:

(2
Hieh Vowel Deletion

Y o C " e
+ high " | —voiced —voiced

It should be noted that this rule is not applicable to compounds formed by
“Yamato Kotoba™ or words of Japanese origin, as illustrated in (3a), nor is
it applicable to Chinese loanwords of one syllable. as illustrated in (3b);

(3

a. kul kuti-zuke kuti-sur
‘mouth’ *kisg’ “Ligs’

b. ti ti-Zin ti-siki

‘knowledge’  “acquaintance”  ‘knowledge’

Neither is it applicable to compounds formeéd by abbreviations (e.g.. koku-
tai < kakumin-taitkn-taticai “National Athletic Games'). As my main con-
cern s not with the details of this process; | will not pursue the matier hers.
The observation that high vowels are deleted in compounds under certain
conditions will suffice for present purposes.

What is important and interesting here is the question of why this
deletion is restricted to high vowels. I will answer this question later, in
section 3.

1.2 High Vowel Devoicing in the Tokyo Dialect

As has been widely noted (for example, by Tashiro (1966) and Haraguchi
(E977)). the high vowels [i} and [u] are generally devoiced in the Tokvo
dialect, either when surrounded by voiceless consonants or when preceded
by a voieelzss consonant and followed by a word boundary (# # ). This
can be formaily stated as follows:
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(4)
High Vowel Devoicing

v T C E el
- high L RS __1{—'»'01':.:&

This rule applies. for mstance, to the following cases, in which [u] and [j]
represent voiceless [u] and [i, respectively:
(5
4, masu "ALUX (polite form)" mazu “first of all’

Ml

b. tikaky ‘near’ tigaku “physical geometry’
. Kikutj Ta family name]

This rule seems to be conditioned by a number of factors. To take just
one example, it is blocked in the accented syllable of a two-syllable word
when the accented syllable carries high tone. Thus, in (6) the high vowels
[i] and [u] retain their voiced quality:*
€ .

. kulsi ‘comb’
b. stlsi *sushi’

l:*

stands for the so-called accent. The horizontal lines sbove and below the
syllables stand for the H and the L tones, respectively.)

Notwithstanding the examples in (6) and dialectal variations. High
Vowel Devoicing is an extremely general phonetic rule of the Tokyo-1ype
dialects, and its central characteristies will be apparent enough.

L3 High Vowel Deletion in the Kagoshima Dialect

Kagoshima is another dialect in which high vowels are deleted in a certain
position. Kagoshima is an extremely interesting dialect in that it systemati-
cally drops high vowels in word-final (or morpheme-final) position.
Consider, for example, the following cases:

(7

: Underlying form HVD Surface form .
4, kaki ‘persimmon’ — kak — ka? i! 5
b. kagi “key’ — kag — ka?
c. tuki ‘moon’ — Tk — "

d. niku ‘meat’ — nik — 1"

. doku ‘peison’ — dok — do? '
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f. turu “vioe, runner’ — —ur — tuy

g. ari-gatoo ‘thank vou' — ar-gatoo — ay-gatoo

Details aside, to handle this interesting characteristic of the Kagoshima
digleet, it 15 necessary only to assume that all of the words in (7) have an
underiving morpheme-final high vowel and that they undergo High Vowel
Deletion (HVD), along with ather rules: a rule that converts the syllable-
final sonorant to the glide [v] or one that converts other syllable-final
consonants to the glonal stop [7. What is remarkable here s that
morpheme-final vowel deletion is restricted exclusively Lo high vowels.

1.4 The Problem

The preceding sections have introduced three cases from Japanese dialects
in which devoicing or deletion is restricted 1o high vowels. It should be
noted that this is by no means an exceptional property of Japanese. since
numerous other languages exhibit processes conditioned by high vowels, Tt
is also to be noted that the three rules in question delete or devoice high
vowels either between voiceless consonants or word-finally.

Why do these processes apply only to'high vowels? Up 1o now, almost all
generative phonologists have been mainly concerned with the [ormal
aspect of such processes. No one, as faras [ know, has considered substan-
tive telations among processes (vs. formal relations) before. I will there-
fore, try 1o answer this question. First, however, 1 will examine cases of a
different kind. in which tonal processes are affected by vowel height.

2. Some Tonal Effects of Vowel Height in Japanese

Japanese has a number of dialects in which tonal processes are sensitive Lo
the distinction between high and nonhigh vowels. In this section, T will
briefly review several of these processes,

As with the cases of devoicing and deletion, these cases involving tone
are by no means unique (o Japanese; other languages also have processes
contingent on vowel height.

2.1 The Matspe Dialect

First 1 will consider certain tonal phenomena of the Matsue dialect, which
is known to have & Tokyo-type accentual system. As discussed in Haragu-
chi (1977), this dialect is theoretically intriguing in that it has the following
characteristics, among others!
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(i) Tt has a Star Shift rule that moves the star (= acecent) one mora forward
when the starred mora consists of a high vowel and is followed by a
particle, -
(i) It has an initial lowering process that has the effect of converting the
initial mora to a low tone; any number of consecutive moras containing the
structure (C[V, + high]) are also lowered.

As an illustration of (i), consider the following cases:

(3]

[n isolation A _+oa+VP

a. hana hani-ga hana-ga sirdi
LH LHL EH T LLL
Tower’ ‘flower 4 sub.’ ‘white’

*

b. kami kami-ga kami-g siror
L H L LH | B = s
‘hair’

c. hana hana-ga hana-ga siroi
LH LHH LH HHHL
nose’

In (8) all of the two-mora words fana, ﬁ:mn?. and fana have the same
surface tonal melody when they occur in isolation. However, examination
of the second and third columns shows that hand and kam have word-final
accent while frana is unaccented.

Comparison between (8a) and (8b) suggests that the star on the [+ high]
vowel is shifted one mora forward when it is followed by a particle. This
rule 1s simply assumed here, since justification of it is bevond the scope of
this paper. This shift is easilv accounted [or by assuming the following Star
Shift rule in this dialect;

(9)
Star Shift ( Matsue }

v v .
+ Civi= PR ok
L—hith ¥ G |:;high:| F5o

Though there is possibly an alternative account for this fact, I will not be
concerned with it here;® even if it turned out to be correct, my claim that the
tonal process under consideration is contingent on the presence of a high
vowel would remain intact.

With regard to characteristic (i), consider the following cases:
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{10}

4. hana 'nose’  hana-ga
LH LHH

b. otosimono-ga  ‘things lost + sub,’
LHHHH L

(11)

d. kami ‘paper’  kami-ga
L-H I. LH

b. harisipoto-ga ‘needlework’
LLLHL L

The examples in (10) and (11) suggest that this dialect has an initial
lowering process like the Tokyo dialect. As indicated in Haraguchi (1979),
this can be handled by introducing an initial low insertion rule;

{12}
fnitial Lowering (IL) { Matsue)

JI.':I—.* 1. L F

The L tone inserted by (12) will be associated with the initial mora by the
Universal Tone Association Convention (UTAC), as indicated by the
broken line in the illustrative derivations below;

(13)
a. harilsligfﬁtq-gg b. hana-ga Underlying form
\/ .
L H
harisighto-ga hana-ga IL and UTAC
A

Since Matsuz does not allow a contour tong, the association line that
connects the first unaccented mora and the H tone is erased by another
convention that is not of concern here. The erasure results in the following
melodic structures:

(1)
7 iunfu Dko- -2 o, hdl‘] A-oa

A% v

L [ ;
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In (14}, (b} represents the correct surface form. but (&) requires another rule
to derive the correct surface form (15);

(15)
hatrisig?m-ga

hy

L H- L

The relevant rule should only be applicable to consecutive {C[V. +high])
moras. This rule applies to (14a), deleting the association lines berwesn the
mora sequence risi and the H tone. The UTAC then automatically spreads
the L tone to the free moras, risi. Here a gain, the rule in question, which has
the function of spreading the L tone to the immedizately following high-
voweled mora(s), is contingent on vowel height.

2.2 The Takamatsu Dialect

A second tonal process dependent on vowel height occurs in the Taka-
matsu dialect. As discussed in Haraguchi (1977), which is based on Wada's
{1958) pioneening work, this dialect has a rule that spreads the H tone
associated with the starred mora to the immediately following L-1oned
mora, thus deriving a falling contour tone.

Interestingly enough, this rule is restricted to cases in which the starred
mora is either followed by a non-high-voweled mora or by a high-voweled
mord just in case it is followed by another high-voweled mora, This rule can
be formally stated as follows:

(16}
Flop Rule | Takamarsu) |

* L vV
B - [—hith

l
H I

b, ‘I J f[ﬂ;gh};_[;ﬁ;h}

— =

H L.
Examination of the relevant data shows that (16a) is an unmarked case
of the Flop rule in Takamatsu, while (16b) is 2 marked exception. This rule
and other relevant rules that will not be discussed here are responsible for
the melodic differences in the following cases:
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(17
i mﬁsumv_e ‘daughter’ b. kiokoro ‘heart’
\/ | N
H L LHL
(18}
i Tad:__:t}‘l:x'i ‘Tadotsu City’ b. ETra\fﬁ} elass door’
Y
L HL L HL
(19} i
a. g\hggﬁrql‘r}u ‘baby carriage’ b. hanisi goto ‘needlework’
'\-'lll | 'll'\-'
LH L L H L

In the (a) examples of (17)=(19), the Flop rule cannot apply, because the L-
toned mora immediately to the right of the starred mora consists of & high
vowel. On the other hand, the rule in question does apply 1o the (b}
examples, the derivations of which will be approximately as follows:

(24

a. kokono b. garasiido (L% h:;m?gnm Underlving form
/ N VIV
H L H 1 LH L
k::?k/om g:{rg.sﬁ{{U hd]‘m?g[ Flop rule
|f' e ] v L‘
Hi: E H: L LH L
kkoro sarasiido — ILand UTAC
A% R
LHL LH L
— e hd]‘l;:gt}lﬂ L-tone Spreading
k VY
HL
kokoro garastdo hur_lslgmn Y. ¥ V| N
| N | N/ VA PN - |
LHL L: H L LHL L H L. | H

{20a.b) are cases of the HL melody class, while (20c) is a case of the LHL

melady class. It should be noted that L-tone Spreading, which (together
line of (20}) has the function of reducing

with the rule applying in the last
the H tone to appearing on only one mora, is applicable only to the words
of the LHL melody class, This is because at the point where the final rule of
(20} applics only the L-toned class has the appropriate structure,

The very fact that the Flop rule is dependent either an the vowel height of
the post-starred mora or on mora sequence is mteresting in itsell and
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important theoretically. I will return to this fact in the next section when
mnquiring why it is dependent on vowel height,?

2.3 The Tsuruoka Dialect

A third tonal process contingent on vowel height is found in the Tsuruoka
dialect. As discussed in Haraguchi (1979), this dialect has a Star Shift rule
of the following form:

(21)

Star Shift { Tsuruoka)

L =
* W Vv
V¢, e R -
& [—hrgh:] V& [:— h|th

This rule, which moves the star immediately to the right only when the
mora contains a low vowel, applies to the words in the (a) cxamples of
{22)~(24) but not to those in the (k) examples,

(22)
a. as) asi-oh b. asi
H b dA5l-g . dAS1-E1
| =V ] [l
LH L H LH: L.
(23)
a. Asahi  asihi ‘rising sun’ b. kabuto ‘helmet
P T \
| ] ]
LH L H: 1
(24)
. :i'-.i}lmﬁ aluma-k?ra ‘head + from’ b z:mmlﬁ-ni ‘head + to’
00 - R R : ¢l L B L

Here again. the Star Shift rule is dependent on the distinction in vowel
height. As space is limited, I will simply assume rule (21) and will not
attempt to justify it here. I refer the reader to Haraguchi (1879), where it is
shown that rule (21) accounts for the apparently puzzling surface tonal
system of this dialect,

2.4 Summary

In this section I have surveyed several tonal processes in three different
dialects. The discussion has shown (a) that Star Shift in these dialects
applies either when the starred mora contains a high vowel as in Matsue or
when the mora immediately to the right of the starred mora consists of a
nonhigh vowel as in Tsuruoka, (b) that a tonal adjustment rule like the
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Flopruleis applicable if the mora to the right of the H-toned mora contains
a nonhigh vowel, and (c) that the tone lowering rule in Matsue 1sapplicable
only to the sequence of high vowels. Thus, it can be safely concluded that
vowel height is the major factor governing the applicability of certain tonal
processes. Furthermore, observe that a kind of symmetry obtains. The star
or high tone moves either off a high vowel (Matsue) or onto a low vowel
(Takamatsu and Tsuruoka). The inverse does not occur: star or high tone
moving onto a high vowel or off a low vowel.

3. The Sonority Hierarchy

The range of phenomena surveved in the preceding sections— by no means
exhaustive—is fairly straightforward: they are all contingent on vowel
height. Now the main guestion can be asked: namely, why does the
distinction between high and nonhigh vowels affect these particular
phenomena?

A highly promising approach to answering this question seems to lie in
the naotion of sonority.* The sonority hierarchy of segments is due to
Jespersen and is widely known to play an important role in defining the
syllabic template. According to Heffner (1932), this hierarchy is approxi-
mately defined as follows:

(23]

The Sonority Hierarchy

voiceless Cs < voiced Cs < nasals < 1 < r < glides < high vowels < mid
vowels < low vowels

(25) elearly indicates that high vowels are less sonorous than nonhigh
vowels.

My claim is that this difference in sonority between high and nonhigh
vowels is the reason why the particular phenomena surveyed abave are
conditioned by vowel height. Thus, the Star Shift rule in Matsue moves the
star on the less sonorous high vowel to the immediately following vowel,
which reduces the number of words with a starred high vowel to a minimal
level. The lowering rule in Matsue that turns the initial H-toned sequence
into an L-toned sequence as in (8b) and (11) is very natural in that a less
sonorous vowel sequence is turned into a less sonorous L-toned sequence
when it immediately follows the initial L tone. Note that the less sonorous
high vowel surrounded by more sonorous H-toned vowels is protected
from the lowering process.”

This line of reasoning will also help in understanding why the Flop rule in
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Takamatsu is for the most part upplicable to cases in which a nonhigh
vowel appears to the right of the starred vowel, That is, nonhigh vowels,
which are more sonorous than high vowels, are more likely to be turned
into H-toned vowels than are the less sonorous vowels. The recalcitrant
and apparently puzzling problem in Takamatsu is that 4 starred vowel
followed by two consecutive moras with high vowels can undergo the Flop
rule in guestion. Anexamination of the data available to me shows that the
overall sonority of the first mora of the two consecutive high-voweled
moras is higher than that of the second mora, because the consonant of the
former is more sonorous than the consonant of the latter. Thus [ suggest,
though tentatively at present, that case (16h) of the Flop rule is permitted
because the sonority of the postaccented mora is made relatively higher by
the presence of the more sonorous consonant.

Recall that the Star Shift rule in Tsuruoka is dependent on the height of

the postaccented vowel, but not on the quality of the accented vowel itself,
This means that it is applicable only when the postaccented vowel is not the
lowest in sonority. In fact, only the sonorous vowels can attract the star,
and thus are liable to be H-toned. This is because H-toned viowels are in
general more sonorous than L-toned vowels.

The same question applies to segmental phenomena like High Vowel
Deletion in Tokvo compounds and in Kagoshima: why are these processes
restricted to high vowels in these dialects? The answer will already be
obvious: high vowels are likely to undergo deletion because they are the
least sonorous. 1t is quite natural that the least sonorous vowels are more
likely to undergo devoicing and deletion unless they are protected from
these “weakening” processes by stress, tone, tension, certain vowel
qualities, or surrounding sonorous consonants,

What is particularly interesting here is that a large number of Tokyo-
type dialects undergo devoicing, whereas most of the Kyoto- and Osaka-
type dialects are immune from the process. One of the notable differences
between these two types of dialects is that in the latter, the degree of tension
involved in articulating vowels is higher than in the former, The higher
degree of tension, in fact, makes the Osaka- and Kyoto-type dialects freer
from devoicing than the Tokvo-type dialects.

4. Conclusion

The above discussions lead naturally to the conelusion that sonority dif-
ferences among vowels are the main factor that triggers weakening (and
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ultimately erasing) effects in segmental phonology and prevents the vowels
from undergoing certain tonal processes.

The thesis of this article may be regarded as an illustration of the view
that unified phonetic explication is possible for phonological processes that
are substantively rather than formally related. In this case a range of
apparently unrelated segmental and tonal phenomena have been shown Lo
converge on the sonority hierarchy, which is independently motivated by
phenetic considerations of defining possible syllabic structure.

Motes

This paper is based on a preliminary version read at the monthly meecting of the
Circle of Spoken Language Studies (CSLS) at the University of Tsukuba on
December 1, 1981, Tam especially grateful to Minoru Yasuiand the members of the
C5LS for providing me with many interesting comments and suggestions. 1am also
grateful to N Teele for reading the draft. None of them are, however, responsible
for the remaining errors or insufficiencies,

|. There seems 1o be some dialectal Auctuation is these cases, Thus, in my own
dialect these accented high vowels also undergo devoicing, which meansthat im my
dialect high vowels are all devoiced in the environment under consideration.

2. For some discussion of this, see Haraguchi (1977).

3. For a more detailed discussion of the Flop rule and other phenomena in the
Takamatsu dialect, see Haraguchi (1977).

4, 1 am grateful to Minoru Yasui for pointing out this notion to me.

5. L assume, in addition 1o the sonority hierarchy. that H tone is more sonorous than
L tone and that stress also affects sonority. See Liberman and Pierrchumbert (this
volume) for relevant discussion.
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