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ABSTRACT OF THE DISSERTATION
Aspects of Thai Tone
by
Jackson Thomas Gandour

Doctor of Philosophy in Linguistics
University of California, Los Angeles, 1976

Professor Victoria A. Fromkin, Chairman

This dissertation investigates a number of hypotheses within
the theoretical framework of generative phonology that deal with
various phonological and phonetic aspects of tone. Thai, a memﬁer
of the Austro-Thai language family, is the principal language used
for testing the hypotheses. Experimental phonetic data is used to
explore both diachronic and synchronic questions concetning tone.

Section 1 explores the relationship between various consonant
types and tone in an attempt to provide a phonetic basis for well-
documented cases of tonal development among languages of Southeast
Asla. It is an acoustical investigation of the effects on the fun-
damental frequency of a vowel caused by preceding consonants of dif-

ferent phonation types. It is found that (1) the fundamental fre-

quency contour in transition to the vowel is relatively high and




falling after volceless consonants, and relatively low and rising

(- falling) after voiced consonants (2) the fundamental frequency

is initially higher after voiceless unaspirated stops than for voice-
less asﬁirated stops (3) the ferturbations on the fundamental fre-
quency caused by preceding consonants are short in comparison to

data obtained from languages without lexically contrastive tones and
(4) "plain' and '"breathy " allophones'qf the voiceless aspirated stops
have a differential effect on the tone of the following vowel. Impli-
cationsrfor theories of pitch production and tonal development are
discussed.

Sectidn.z Investigates the question of the phonological re-
presentation of contour tones, i.e. whether contour tones should be
represented lexically as single contouf tones of as sequences of level
tones. A case of tone sandhi in Lue is found that seems to require
not only the contour tone feature RISING, but also the tone feature
CONTOUR. Alﬁernative solutions that do not permit underlying contour
tone features are shown to obscure a general process of tonal dig~
similation; that is, only by postulating classificatory contour tone,
features can we capture what appears to be the correct linguistic
generalization.

Section 3 examines the proposal that predictable segments should
always be derived by phonrological rule. The glottal stof in Thai, al-
though predictable by rule, suggests that this proposed constraint
on a theory of phonology is too s;rong. The principal evidence in
favor of including the glottal sto; in underlying forms involves co-

occurrence restrictions on tones and consonants. These generalizatilons

x1




are left unexpressed unless one permits the glottal stop to be pre-
gsent in underlying forms.

Section 4 takes up‘the lssue of whether some classificatory features
should be binary or multivalued. In order to provide a satisfactory
explanation of the diachronic tone splits conditioned by the phona-
tion types of syllable-initial consonants among 1anguages’and dialects
of Southeast Asia, it is found necessary to posit a multivalued scalar
feature 'glottal width' on the classificatory level of representation.

The feature 'glottal width' consists of a linearly ordered set of
terms along a single physical continuum that extends from the widest
open position of the glottis to the fully closed position (i.e. glot-
tal stop). Other proposed sets of laryngeal features are tested
against this evidence and found to be inadequate. A binary feature
'vibrating' is also proposed within this theoretical framework.

Section 5 examines the issue of whether tones are to be re-
presented segmentally or suprasegmentally in Thai. An argument that
has been advanced in favor of analyzing tone segmentally in Thai -
namely, the neutralization of contour tomes in fast speech - is
shown to be untenable. A systematic acoustic investigation of these .
putative cases of tone neutralizatioﬁ shows that RISING and FALLING
contour tones are not neutralized to level tones in fast speech.
Other arpguments, however, can be given in favor of assigning tones
to segments on_the phonological level of representation as well as
analyzing the contour tones as sequences of level tones.

Section 6 consists of a detailed analysis of some tone rules in

Thai. It is shown that tonal neutralization on CV syllables - where-

xii




by an underlying contrast between HIGH and LOW is neutralized to MID -
depends not'only on the position of the CV syllable within the words,
but also on the presence of an internal word boundary'in the under-
lying forms of certain polysyllabic words. The alternate pronuncia-
tions of these polysyllabic words (one alternant exhibits the tonal
neutralization whereas the other one does not) is then accounted for
simply as a difference in the undérlying forms. The presence of an
internal word boundary blocks application of the rule that neutralizes
the underlying tonal contrast.

Section 7 investigates tone errors produced by Southern Thal bi-
dialectals when attempting to speak Central Thai, the national lan-
guage of Thailand. It is shown that most of the errors are not due
to dialect interference. Instead, the errors reveal that the dis-
ordering mechanisms (perseveration, anticipation, trénsposition)
that have been proposed to handle consonant and vowel errors may be
extended wiﬁhout modification to tone erfors. The tone errors fur-
ther reflect or support the independence of tone features and some

proposed universals regarding tone rules.
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Consonant types and tone in Siamese

Jack Gandour
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Abstract: This paper presents the results of an acoustical investigation of the
: effects of various consonant types on the tone of a following
vowel in Siamese, In general, it is found that after voiceless
obstruents, the fundamental frequency contour is relatively high and
falling in transition to the following vowel; after voiced obstruents,
the fundamenta! frequency contour is relatively low and rising
, (—falling). 1t is also found that the initial fundamental frequency value

after the release of a voiceless unaspirated stop is higher than for a
homorganic voiceless aspirated stop. For the voiceless aspirated
stops, “plain” and “breathy” allophones are found that exhibit
different effects on the tone of the following vowel. Implications for
theories of pitch production and diachronic tonal development are
discussed,

Introduction .

The relationship between various consonant types and tones has been of special-interest
inconsidering the role of tone in a generative phonology. It is relevant to several theoretical
issues including, among others, distinctive phonological features of toene (Halle & Stevens,
1971; Ladefoged, 1973), segmental versus suprasegmental representation of tone
(Schachter & Fromkin, 1968; Leben, 1973), synchronic tone rules (Hyman, 1973; Mohr,
1973; Hyman & Schuh, 1974), and historical development of tone (Haudricourt, 1961 ;
Matisoff, 1973; Maran, 1973).

To help resolve these theoretical issues, detailed phonetic information about the inter-
action between consonant types and tone studies have been done (Lehiste & Peterson,
1961; Mohr, 1971 ; Lea, 1973). All of these earlier studies deal primarily with the influences
of preceding and fotlowing consonants on pitch. All of them are based on nonsensesyllables
from languages that do not have lexically contrastive pitch. ‘

This paper presents the results of an investigation of the effects of preceding conso-
nants on tone in Siamese, a language that has lexically contrastive pitch on individual
syllables, : _

Of previous instrumental studies of tones in Siamese, none of them deal with consonantal
influences on pitch. Abramson (1962) presents average fundamental frequency contours
of tones on monosyllabic citation forms; Palmer (1969) gives the phonetic shapes of tones
in a specified phonological environment in connected speech; Hiranburana (1971) analyses
the phonetic shapes of tones in fast, casual speech.

The paper is divided into 4 major sections. In Section 2, the materials and methods
employed in the study are presented. The results of the investigation are given in Section 3.
In Section 4, some relevant theoretical issues are discussed. Further discussion o6f more
speculative issues is presented in Section 5. '




338 J. Gandour

. 2. Procedure
2.1. Eight consonant segments from Siamese were chosen for investigation:

p t
ph th
b d

5
n

The test material consisted of nonsense syllables of the shape CVTV, where C=
[pp"btt"dsn], V,=V,=[aiu}, T=(l) mid-level (2) low-level (3) high-rising—
falling (4) high-rising (5} low-rising, hereafter MID (*), LOW (%), FALLING (*), HIGH

{"), RISING ("), respectively.

A reading list was prepared containing 360 nonsense syllables (8 consonants x 3 vowels

x 5 tones x 3 tokens).

Caa Cii Cuu
Caa Cii Cuu
Caa Cii Cuu
Caa - Cii Cuu

Caa Cii Cuu

This list contained 15 tokens of each consonant, all placed in utterance-medial position

in the frame
1%

mii “There isfare

and written in the Siamese alphabet, which indicates tona! differences.

Some of the syllables used as test material were not meaningless, and actuaily occur in
the language.

The reading [ist was arranged in random order and then read by a male (24 years old)
native speaker of Siamese. The speaker was instructed to read the list at normal speed. The
recording was made at a single session under laboratory conditions.

The tapes were then analyzed using the Pitch Extraction System at the UCLA Phonetics
Laboratory. A Siemens Oscillomink paper recording device registered the fundamental
frequency curves continuously, and, on separate channels, a continuous osullogram of the
wave form and amplitude,

A phonetic transcription from the tapes was added to the oscillogram. Segmentation
was based on characteristic features of the recorded wave forms and fundamental
frequency curves.

Frequency values were read off the oscillogram with a pitch scale (0-5 mm = 2-5 Hz)

prepared from the calibration curves of the instruments, '
2.2. The fundamental frequency contour from immediately before (for voiced consonants)
or after (for voiceless consonants) the release of the preceding consonant to the end of the
nonsense syllable was divided into {I) CC (*‘consonantal contour”)—that stretch of the
pitch curve affected by preceding consonants and (3) TC (“tonal contour”)—that stretch
of the pitch curve not affected by preceding consonants. In Fig. 1 below, the part of the
chart to the left of the dashed line represents CC, the part of the chart to the right of the
dashed line TC.

Four fundamental frequency parameters were defined—(1) F{closure), (2) F(onset),
(3) F(peak), (4) F(tone), as illustrated in Fig. 1.
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170 —-CC c
160 =~
150 -

140 T F (onset)
130 - F {tone)
1o -

0 -

170 |~ €C TC
16C -
150

140 — F [peck)
130 F {tone}

- éF {onset)
120~ F {ctosure)

|
Hof
[
|

Fundamental frequency

100 -

{
0 50. - 00

Duration {%!}

Figure 1 Pitch curves illustrating definitions of F parameters for (a) voiceless and
(b) voiced consonants,

(1) F(closure)}—lowest fundamental frequency value before release of voiced consonant

(2) F(onset) —initial fundamental frequency value after release of consonant

(3) F(peak) -—highest fundamental frequency value after release of voiced consonant

(4) F(tone) —fundamental frequency value at beginning of stretch of pitch curve not
affected by preceding consonant ‘

In Fig. 2, the F parameters are illustrated on pitch curves from actual oscillograms. -

The location of each point was determined by visual inspection of the pitch curve for
MID, LOW, FALLING, HIGH, RISING tones preceded by each consonant segment.
That stretch of the pitch curve that did not vary with different types of preceding conso-
nants was taken to be TC, its beginning point F(tone). Tracings from oscillograms of the
pitch curve for MID tone and RISING tone preceded by different consonant types,
presented in Figs 3 and 4, illustrate how this was done, The dashedline represents F(tone).
It may be seen that the shape of the curve to the right of the dashed line is very similar in
all these utterances. There are differences in absolute level from utterance to utterance
which will be discussed later. The two different kinds of aspirated stops will also be
discussed later in the paper.

The extent of influence of preceding consonants on tone (in percentage), for each con-
sonant type-tone group, was determined by calculating the average percentage of duration
of CC to that of CC + TC. TC was measured from F(tone) to the end of the nonsense
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K‘{w
F{closure)

Figure 2 ] Oscillograms illustrating definitions of F parameters for (a) voiceless and
(b) voiced consonants.

syllable for all consonant types; CC was measured from F(onset) to F(tone) for voiceless
consonants, from F(closure) to F(tone) for voiced consonants. Six tokens of each member
of a consonant type-tone group were selected for measurement—2 tokeéns for each of the
3 vowels [a i u]. Due to artifacts introduced by the Pitch Extraction System, not all nine
tokens for each consonant type-tone group could be used for measurement. In addition,
the average duration (in milliseconds) of CC was calculated.

-

3. Results
3.1, The selection of the F(tone) point appears to be valid. No strict measurement beyond
F(tone) is found to be necessary for determining consonantal influences on pitch,
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' Figure 3 Fundamental frequency contours for MID tone.
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Figure 4 Fundamental frequency contours for RISING tone.

= each tone (i.e. MID LOW FALLING HIGH RISING) irrespective of preceding con-
: sonant type. ‘

More importantly, if one can show that there is no significant difference in pitch at

F(tone) for a given tone when preceded by different consonant types, then it follows that

no point beyond F(tone) is significantly affected by different types of preceding con- '

|
] . Visual inspection of the TC contours indicates that they are uniform and consistent for !
|
f

sonants. ‘
The results of a grouped data T Test, presented in Table I, show that there is no sig-

nificant difference in F(tone)} values on any of the tones for voiceless [p t] and voiced [b d]
consonants,

m .
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Table I Results of grouped data T test for F(tone) values of voiceless
unaspirated and voiced stops

Group 1 Group 2
iptl [bd]

Mean Standard Mean Standard T
F(tonc) Deviation  F(tone) Deviation Score

MID l]708 14-53 . 122-08 11:95 —0'.9—204_

LOW 108-33 1299 106-11 1409 0-3478
FALLING {3115 "~ 10:83 138-07 830 —1-8292
HIGH 13291 11-76 125-83 14:59 1-3091
RISING 115-00 12-24 109-28 . 10-35 1:3333

Due to the splitting of the voiceless aspirated consonants into two groups (cf. Section
3.2) with an uneven distribution depending on the tone and following vowel, it is not
possible to show that there is no statistical difference for any class of consonants.

The average F{tone) values for tones preceded by alveolar consonants are given in
Table IL. Again, due to the uneven distribution of the two groups of aspirated consonants,
these average F(tone) values are based on only two tokens for each consonant, both tokens

" followed by either [i] or [u). No tokens of [t"] occur before a HIGH tone.

Table I Average F{tone) values for alveolar consonants

MID LOW  FALLING HIGH RISING

t 123 115 134 138 120

" 126 114 140 — 109

th - 126 il6 142 134 112

d 123 114 139 133 112

s 117 t1e 141 135 114

n 124 120 139 140 110
Combined i

Avg. 123 116 139 - 136 113

3.2. The Average F(onset) values for stops and F(peak) values for voiced stops are given
in Table 111, For the aspirated stops, two qualitatively different consonantai contours were

observed—(1) high-falling slope into the vowel (2) low-rising—{falling) slope into the
vowel. The latter contour accompanies a “breathy” pronunciation of the aspirated stops. '

Throughout the paper, it will be necessary to treat the “plain” and “breathy” allophones
of the Siamese aspirated stops as separate consonant types.

Table IIL  Average F(onset) values for stops, F(peak) values for voiced stops

[pt] [p" t"] (o °) . [bd]
(0 2 .

- F(onset) F(onset) Flonset) Flonset) F(peak)
MID 136 132 123 120 126
LOwW 136 116 114 109 114
FALLING 148 140 136 133 142
HIGH 146 — 128 123 132

RISING 137 124 113 114 118
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The average F(onset) value for voiceless unaspirated stopsis 15 % higher than for voiced

stops, 139 higher than for the “‘breathy” aspirated stops, 8 % higher than for the “plain™
aspirated stops. The average F(onset) value for voiceless unaspirated stops is 10%, higher
than the F(peak) value for voiced stops.
3.3. Immediately after voiceless consonants, the fundamental frequency contouris highand
falling. The distance of the fallin pitch, however, varies depending on the initial height on
the following vowel. The longer falls in pitch tend to occur before lower pitch heights, the
shorter falls in pitch before higher pitch heights. The average falis in pitch for voiceless
unaspirated stops, “plain” aspirated stops, and voiceless alveolar fricative are presented
in Fig. 5. No occurrences of “plain™ aspirated stops before HIGH tone were found in the
data.

30
25~
20k

I,
I ! 1 ! 1
LOW RISING  MID FALLING HIGH

Figure 5 Average fall in pitch between F(onset) and F(tone) for voiceless
consonants. [p,t] , [ph, th]——, [§]------ .

o wm O
T

The greatest fallin pitch accompanies voiceless unaspirated consonants. Note especially

that the fall in pitch is greater for voiceless unaspirated consonants than for “plain™

aspirated stops.

3.4. Immediately after the release of voiced stops, the fundamental frequency contour is
rising-falling. The longer rises in pitch tend to occur before higher pitch heights, the
shorter rises in pitch before lower pitch heights. The average rises in pitch for voiced stops
are given in Fig. 6. The fallin pitch from F(peak) to F(tone) averages 6 Hz across all tones.

25
201
15k .
N
x
10 ‘
RISNG LOW MDD  HIGH FALLING

Figure 6 Average rise in pitch between F(closure) and F(peak). for voiced stops.

3.5. Average fundamental frequency contours for voiceless unaspirated stops [p t] and
voiced stops [b d] followed by MID, LOW, FALLING, HIGH, RISING tones are
represented in Fig. 7(a—~j).

Unlike Lea’s (1973, p. 35) findings, a slight rise before the fall in slope after voiceless
consonants was not evidént for any of the voiceless consonants investigated. '
3.6. Average fundamental frequency contours for voiceless alveolar fricative [s] followed
by MID, LOW, FALLING, HIGH, RISING tones are represented in Fig. 8,
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-

Figure 7 Average pitch curves for volicelesss unaspirated stops (a c e g i) and voiced
stops (b d f g j) preceding MID LOW FALLING HIGH RISING tones.

——— , 170,
150 £4e) 150
1305 120
Hof————  Jio

M —— - 17C

|50_“1] |5G"‘(d) i

130k ‘ 130 fF

nof of

H L f [
70, p——————r
softe)
130 :
1o
et | _
Figure 8 Average pitch curves for voiceless alveolar fricative preceding (a) MID

(b) LOW (c) FALLING (d) HIGH (e) RISING tones.

3.7. The voiced nasal [n] has no noticeable effect preceding MID, FALLING and HIGH
tones, i.e. for these tones F(onset) and F(tone) are coterminous. When it precedes LOW
and RISING tones, [n] shows a falling slope into the vowel. The average fundamental
contours for [n] preceding LOW and RISING tones are represented in Fig, 9 (¢f. Abram-
son, 1972, p. 127).

3.8. Fundamental frequency contours for “plain™ aspirated siops are similar to those for
voiceless alveolar fricatives on MID, LOW, FALLING, and RISING tones (cf. Fig. 8,
Section 3.6). An average pitch curve for the “breathy” allophone preceding HIGH tone is
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provided in Fig. 9 below for comparison with Fig. 7(g-h) (cf. Section 3.5) and Fig. 8(d)
(cf. Section 3.6).

170
isof- fot
150
10

f"‘{

70
isof~ (b
' 130
1O
S S

Figure 9 Average pitch curves for voiced alveolar nasal preceding (a) L(SW and
(b) RISING tones. ) -

3.9. As pointed out in Section 3.2, Siamese has a “breathy” allophone of the aspirated

stops. Its distribution, as compared to the “plain” allophone, on MID, LOW, FALLING,
HIGH, RISING tones is given in Fig, 11, '

170 |
150 [~
130 b
ol

'

Figure 10 Average pitch curve for “breathy” allophone of aspirated stops preceding
BIGH tone.

b @ O
000800

Percentage
of breathy variants

o

RISING LOW MID FALLING HIGH

Tone
(2) (30 (7 (3 e
No of occurrences *
. Figure 11 Distribution of breathy variant of aspirated stops by tone.

The “breathy” allophone occurs more frequently before tones that start at higher pitch
) heights. The higher the tone, the more likely it isto occur. Ranking the tones of Siamese—
RISING LOW MID HIGH FALLING~--in order from lowest to highest initial pitch
height (cf. Table II, Section 3.1—see also Abramson 1962, p. 127) agrees closely with a

B ranking of the tones in order from lowest to highest percentage of “breathy” allophones of

the aspirated stops.

f‘ 3.10. Since Siamese has lexically contrastive pitch, it is posible to see clearly the extent of :
3 influence of preceding consonants on pitch. Table IV presents the results of measurements ‘ :
. of CCrelative to TC for voiceless unaspirated and voiced stops, and the voiceless alveclar :

fricative, ‘
For [p t] the average number of milliseconds for CC is 24-2, for [s] 19+6, for [bd} 354,
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Table LV  Average duration of CC for voiceless and voiced consonants in
pereentage of duration of total contour and actual number of millisecends

[pi] (s] [bd]
Distance from  Distance from  Distance from
F(onset) to F(onset) to - F(closure) to
F(tone) F(tone) F(tone)

% ms % ms A ms
MID 65 30 44 20 11-0 50
LOW 57 30 40 2t 93 . 41
FALLING 4-6 18 2-8 10 10-5 46
HIGH 43 . 17 40 16 10:0 40
RISING .60 26 73 3 9-5 50

4. Discussion

4.1. The F{onset) values given in Table I (Section 3.1) more or less agree with earlier
studies, Lea (1973, p. 43), using a larger set of consonants from English, found that F(onset)
values are about 20 %, higher when the preceding consonant is voiceless, as compared to
when the consonant is voiced, and that peak fundamental frequency values [F(onset) for
voiceless consonants, F(peak) for voiced consonants] in stressed vowels are about 10%
higher when preceded by voiceless consonants than when preceded by voiced consonants.
Lehiste & Peterson (1961) also using a set of consonants from English, likewise found that
higher fundamental frequencies occurred after a voiceless consonant and considerably
lower fundamental frequencies occurred after a voiced consonant,

These F(onset) values would seem to support the hypothesis that voiceless consonants
are associated with high pitch, voiced consonants with low pitch {Halle & Stevens, 1971},
But when one considers the shortness of the consonantly perturbed portion of the funda-
mental frequency contour, the Halle-Steven’s hypothesis that the same articulatory
gesture produces high tones and voiceless consonants, low tones and voiced consonants,
appears less plausible,

Their hypothesis predicts an absence of effect when voiced consonants are followed by a

low tone or voiceless consonants are followed by a high tone. The results of this experiment,
however, show that a fall in pitch after the release of voiceless consonants and a rise—fall in
pitch after the release of voiced obstruents is still evident when followed by a high tone and
a low tone, respectively. -
4.2, Immediately after the release of voiced obstruents, the fundamental frequency rises
from the low values it has within the consonant, to yield rising—faliing fundamental
frequency contours af the boundaries between voiced obstruents and the following vowel.
This rising—fatling contour occurs with voiced obstruents regardless of the tone of the
following vowel. Thus, it is to be considered -the “intrinsic” fundamental frequency
contour for voiced obstruents. ,

Lea (1973) found that the fundamental frequency contour was simply rising for voiced
obstruents. However, in his investigation the consonants preceded a stressed vowel in
final position which invariably yielded a falling contour. Since the falling contour was
constant for all the test items, it was not possible to decide nonarbitrarily whether to
attribute part of the falling contour to the voiced obstruent or not.

4.3. As shown in Fig. 5 (Section 3.3) the fall in pitch after the release of voiceless con-
sonants is related to the initial pitch level of the TC of the following vowel. The shorter
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falisin pitch occur when the voiceless consonant is followed by a vowel that hasa higher
initial pitch level; the longer falls in pitch occur when the voiceless consonant is followed
by a vowel that has a lower initial pitch level. Indeed, the order of the voiceless consonants
ranked from grealtest to least fall in pitch, corresponds closely to the order of the Siamese
tones ranked from lowest to highest initial pitch level (cf. Abramson (1962, p. 127).

It appears that there is a target laryngeal configuration for a given type of consonant
which remains constant regardless of the pitch level on the following vowel. This target for
each type of consonant is a pitch determinant,

Surprisingly, the fall in pitch after voiceless unaspirated stops is greater than after the

“plain™ aspirated stops. The unaspirated stops have higher F(onset) values than the
aspirated ones. Why this is so is not entirely clear. We would expect the airflow 1o be
grea er for the “plain” aspirated stops, and consequently expect them to have a greater
tone raising effect than corresponding voiceless unaspirated stops (cf. Ladefoged, 1973;
Hyn an & Schuh, 1974).
4.4. Precise measurements of average fundamental frequency contours for the tones of
Siamese pronounced on monosy!labic citation forms are presented in Abramson (1962).
The TC presented in this apper mostly agree with Abramson’s but do not show an initial
drop in pitch on the LOW and RISING tones or the final fall in pitch on the MID and
HIGH tones. That Abramson found a fall at the beginning of LOW and RISING tones
can now be seen to be due to the influence of a preceding nasal consonant [cf. Fig. 9 (a-b),
Section 3.7] in the forms that Abramson used. The fall after MID and HIGH tones in
Abramson’s examples can be attributed to the environment before pause since it does not
appear when these tones occur in non-final position. -

5. Further Discussion

5.1 In historical-comparative studies of Tai languages and dialects, modern p and p*
that show one series of tone reflexes from earlier voiced consonants have been commonly
assumed to come from *b (Li, 1954; Gedney, 1973; Sarawit, 1973). Similarity, for t and tt,
k and k" They are assumed to come from *d and *g, respectively. Instead of *b *d *g, I
propose murmured stops *b *d *g (see also Egerod, 1960, pp. 76-7).

Instrumental data on aspirated stops in Siamese (cf. Sections 3.2, 3.8, 3.9) clearly
suggest vestigial traces of breathy voiced stops. These “breathy” allophones of aspirated
stops have also been found in other Tai dialects, particularly among those dialects spoken
in southern Thailand {Egerod, 1960, p. 66, f.n. 17).

If we reconstruct *b, then it becomes possible to posit the following natural line of
phonetic development—-*b - pt — p" — p. If, on the other hand, we reconstruct *b, we
must allow for. the highly unnatural sound change *b — p".

Most Tai languages and dialects have traveled the compiete route, i.e. they show voice-
Iess unaspirated stops as reflexes of earlier breathy voiced stops. Out of 18 representative
Tai dialects, 14 dialects have p as the modern reflex, only 4 dialects have p" (data taken
from Sarawit, 1973). :

_ Interestingly a similar kind of breathy aspirated sound is reported to occur in Wu
dialects of Chinese (Egerod, 1960, p. 66, f.n. 17}, which led Karlgren to reconstruct “voiced
aspirated” sounds for Ancient Chinese (Karlgren, 1954, p. 220).

5.2. In the historical development of tone languages much evidence has been given
(Haudricourt, 1961; Li, 1966; Matisoff, 1973) in support of the hypothesis that higher
tonal reflexes more often follow original voiceless consonants than voiced consonants.
This hypothesis assumes that, at an earlier stage of a language, a higher pitch and a lower
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p[tch redundantly mark voiceless and voiced consonants, respectively. These differences
in pitch become contrastive just in case the distinction in voicing between the consonants is
lost.

It is necessary then to state explicitly what part of the fundamental frequency contour
associated with voiceless and voiced consonants could lead to an interpretation of the tone
on the following vowel as high and low, respectively. As shown in Fig. 1 (cf, Section 2.2),
the typical slope into the vowel is falling for voiceless consonants, rising—falling for voiced
consonants.

Lea (1973, p. 64) suggests that perception of high versus low tone cannot depend on the
relative fundamental frequency values of the preceding slope info the vowel, but instead
must depend on relative values within the vowel. Results of measurements of F{tone)
values (cf. Table II, Section 3.1) and CC durations (cf. Table IV, Section 3.10) for voiceless
and voiced consonants, however, makes Lea’s hypothesis implausible. If Lea’s hypothesis
were correct, we would expect to find a significant difference in F(tone) values for voiceless

and voiced consonants on MID, LOW, FALLING, HIGH, RISING tones. The results of

measurements of F(tone) values as presented in Tables I and 11 (cf. Section 3.1), however,
suggest that this is not always the case.

Thus, we must look at the relative fundamental frequency values of the preceding slope
into the vowel after voiceless and voiced consonants for possible perceptual cues for high
and low tone, respectively. It is unlikely that the speaker cues on the rise of the slope [from
F(closure) to F(peak)] in voiced consonants and the fall of the slope [from F(onset) to
F(tone)] in voiceless consonants. Otherwise, we would expect voiced consonants to lead
to high tone, voiceless consonants 1o low tone.

It is more tikely that a speaker of a non-total language, that is a potential candidate for

developing into a tonal language, cues on either (1) the Fonset) values associated with
voiceless and voiced consonants or {2) the F(onset) values of the voiceless consonants
versus F(peak) values of voiced consonants (cf. Table III, Section 3.2) for the interpretation
of high and low tone, respectively.
5.3. It is interesting to speculate on the development of falling and rising contour tones.
Lea (1973, pp. 65-6) hypothesizes that it is an extension of the preceding slope into the
vowel that could lead to the development of falling and rising tones. Thus, we would
expect falling tones to develop from earlier voiceless consonants and rising tones from
earlier voiced consonants. .

A cursory examination of the distribution of falling and rising contour tones in modern
Tai dialects (Haudricourt, 1961; Brown, 1965; Sarawit, 1973), however, makes Lea’s
suggestion implausible as an explanation for the origin of contour tones in Tai languages
and dialects. One does not find a correlation between falling and rising tones in modern
Tai dialects and Proto-Tai voiceless and voiced initials (Li, 1954;-Gedney, 1967; Sarawit,
1973), respectively. '

A more plausible hypothesis, for the Tailanguage family at least, is that lexical contour
tones develop from already existing level tones in order to maximize perceptual distance
in the tone system. Tonal systermns that contain lexical contour tones normally have 4 or
more contrastive tones. Practically all Tai languages and dialects have lexical contour
tones. Thus, it is not at all surprising that Gedney (1973, p. 424) reports that “no Tai
dialect has been found with fewer than 5... contrastive tones...” It is surely not accidental
that lexical contour tones are found most frequently in tonal systems with a greater
number of contrastive tones.

A mechanism for the development of failing contour tones that immediately suggests
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itsetf is based on the observation that all tones tend to fall in pitch before pause. Suppose
then, at an earlier stage, a language had 4 contrastive tones. In order Lo maximize per-
ceptual distance, the fall in pitch is exaggerated on one or more of the level tones, later
becoming a contrastive falling tone,

This mechanism would not account for the development of rising contour tones. Rising
tones appear to be secondary developments in a further attempt at maximizing perceptual
distance. Their “marked” status as compared to falling tones is suggested by the following:
falling tones far outnumber rising tones (Ohala, 1973), falling tones may require less
physiclogical effort (Ohala & Ewan, 1973).

Although the above remarks have been mostly speculative, they clearly suggest anumber
of tone perception experiments invoiving discrimination of level versus contour tones (cf.
Gandour, 19745).

[ want to thank all the members of the Tone Group at UCLA for many helpful comments and
suggeslion_s on this paper, especially Peter Ladefoged and Ian Maddieson.
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The Features of the Larynx: N-ary or Binary ?!

Jackson T. GANDOUR?

Department of Linguistics, University of California, Los Angeles, Calif, i J
|

Abstract. Multivalued features have generally not been permitted on the classificatory
level of representation by generative phonologists. It is found necessary, however, to posit i
a multivalued scalar feature ‘glottal width’ on the classificatory level of representation in y
order to provide a satisfactory explanation of the diachronic tone splits conditioned by the ;
phonation type of the syllable-initial consonants ameng the languages and dialects of the .
Tai language family in Southeast Asia. The feature ‘glottal width’ consists of a linearly |l
ordered set of terms along a single physical continuum that extends from the widest open P
position of the glottis to the fully closed position (i.e. glottal stop). Other proposed sets of : ‘
- laryngeal features are tested against this evidence and found to be inadequate. A binary
feature ‘vibrating® is also proposed within this theoretical framework. ’

Introduction

According to the theory of generative phonology as presented by o
Crowmsky and Havrre [1968], all phonetic features are binary on the s
classificatory level of representation. Only on the phonetic level of ‘
representation may these features be specified with more than two K
values. In this paper, I will attempt to show that phonolagical theory g
must necessarily permit n-ary features on the classificatory level of
representation as well, .
i As to whether some classificatory features are n-ary or not, it is L
important to keep in mind what the empirical issues are. LADEFOGED '
[1971, p. 98] said: “The issue of whether classificatory features should
be binary ... or multivalued ... is ot in itself very relevant to a choice

1 The work for this paper was supported by grant NSF GS§ 37235X, .

 Many thanks to the Tone Group — especially PETER LADEFOGED, 1an MADDIESON, and
Vickr Fromxin - for helpful comments and suggestions on this paper, I also want to thank
Dr. WiLLiam J. Gepney (University of Michigan) for helpful discussions on tonal develop-
ment in the Tai language family during the summer of 1973,

17




242 Ganpour

between feature systems. Any multivalued feature can be reinterpreted
in terms of a number of binary features; and any binary system can be
supplied with marking conventions so that it acts as if it contained
multivalued features. What is far more relevant to a comparison is the
difference in the claims that each system makes both about the
phonological relations between sounds and the phonetic facts.’

An exclusively binary system makes the claim that linearly ordered
sets of speech sounds along a single continuum do not exist in language,
Much evidence [LApEFocED, 1971}, however, has already been given
that points to the need for multivalued classificatory features for ‘vowel
height’ and ‘place of articulation’ for consonants. Evidence will be
given in this paper that points to the need for a multivalued classifi-
catory feature for ‘width of the glottal aperture’.

The evidence has to do with the historical development of tone in
languages and dialects of the Tai language family of Southeast Asia —
in particular, tonal splitting conditioned by the phonation type of
initial consonants. Two earlier proposed sets of laryngeal features —
one by HALLE and STevens [1971], the other by Laperocep [1973] -
will be tested against this evidence and shown to be inadequate. Two
new laryngeal features will be proposed that enable us to provide a
descriptively adequate account of the Tai data, One, a feature
vibrating with two values; the other, a multivalued feature glottal width.
Moreover, these features will be justified by phonetic principles
independent of the data in question.

Overview of Tonal Development in the Tai Language Family

First, let us begin with an overview of the historical development
of tone in the Tai language family.

The parent language, Proto-Tai, has been commonly assumed to
have had three tones on non-stopped syllables and a fourth non-
contrastive tone on stopped syllables. The three tones on non-stopped
syllables have been reconstructed simply as the tonal categorics A, B,
and C; similarly, the fourth totie on stopped syllables is reconstructed
simply as the tonal category D. As of yet, none of the phonetic or
phonological shapes for these tonal categories has been re_cbnstructcd.’
Tonal category D is not relevant to the questions dealt with in this
paper and will be omitted from further discussion.
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The sound changes that are believed to have taken place from
Proto-Tai to the modern Tai languages and dialects are described by
GeDNEY [1969, p. 428]: ‘At some time after the period of Proto-Tai
unity ... a wave of drastic sound changes ... swept most of Southeast
Asia ... In tonal languages such as those of the Tai family, these sound
changes involved splits in the tonal system, with the splits conditioned
by the phonetic nature of initial consonants of the syllables ...in
general what happened was that each of the original tones ... split into
two or more tones ...’ :

The phonetic classes of reconstructed initial consonants that are
commonly assumed [Haas, 1958; L1, 1966; Gepney, 1969; SarawlT,
1973] to be necessary to account for the differcnt kinds of tone splits
are given below. :

I
i
b
5
S

P PR
CEER

et

iy

Consonant class Mnemonic symbol
G 1  voiceless aspirated stops+h ph '
- 2 voiceless fricatives and voiceless sonorants f ]
3  voiceless unaspirated stops P ‘
4  glottal stop--preglottalized stops and ? -
preglottalized glides !
5  voiced obstruents and sonorants b i
|

- When they are arranged in this particular order, it will be shown
that the classes of consonants needed to account for the tone splits
consist of only adjacent subclasses. The phonetic principles that appear
to motivate this linear order will be taken up later in the paper.

Tone Splits in Tai .

Tone splits reported for the Tai language family [Brown, 1965; ' i
Ly, 1966; GEpNEY, 1970; SArAwIT, 1973] include three cases involving ‘ '
a split of the original Proto~Tai tone(s) into-two tones (hereafter called
‘binary splits’), two cases involving a split of the original Proto-Tai
tone(s) into three tones (hereafter called ‘ternary splits’). No cases of
tone splits have yet been reported in which four or more tonal reflexes
result from the splitting of the Proto-Tai tones. One representative
Tai language or dialect has been selected to illustrate each case.
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White Tai, a Tai dialect spoken in the western part of North
Vietnam, illustrates the most common binary split. The historical
sources of the White Tai tonal reflexes and the classes of initial con-
sonants that figured in the tone split are given below [data from
Sarawit, 1973]. )

White Tai

Initials at time of tone splits Proto-Tai tones

class symbol ' A B G

1 ph l ‘

2 £ 224 45 a3
P

; >

5 b

44 _l 3%3 "I 31 \l

These diagrams [developed by Gepney, 1969] provide a convenient
way of organizing the data on tone splits. At the head of each column
are given the Proto-Tai tonal categories A, B, and C; to the left of
cach row are given the numbered subclasses of initial consonants that
lead to the series of tonal reflexes appearing in that row; at the inter-
section of a given row and column, then, is the tonal reflex that
developed from the Proto-Tai tonal category when preceded by that
particular class of initial consonants. The tonal reflexes themselves are
represented in the Cuao [1930] tone-letter notation, in which the
normal pitch range of a speaker’s voice is plotted on the vertical axis
from 5 (the highest pitch) to 1 (the lowest pitch) ; the changes in pitch
level throughout the duration of the tone are plotted on the horizontal
axis. .

Note that in White Tai one of the classes of consonants that leads
to the same series of tonal reflexes is composed of the phonetic sub-
classes represented by the symbols ph, f, p, and ?.

The Tai dialect, Lung Ming ~ spoken in the southwestern part of
Kwangsi province, China — illustrates another way the original Proto-
Tai tones split into two modern tonal reflexes, The historical sources
of the Lung Ming tones are given below [data from Sarawir, 1973).
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B

Lung Ming
Initials at time of tone splits . Proto-Tai tones
class symbol A B c
1 ph
2 ifv | 511 451 55
: b 2T g

Of special interest here is the binary split of the A tonc. Note that
the subclasses represented by ph, f, and p fall into one class, whereas
the subclasses represented by ? and b fall into another. The binary
split of the B and C toncs, on the other hand, is based on the same
classes of initials as in White Tai. Again, the linear order of these
classes of initials is confirmed; under the A tone, phonetic subclasses
(1)—(3) yield one tonal reflex and subclasses (4) and (5) another.

Siamese, the national language of Thailand, illustrates yet another
kind of binary split. The historical sources of the Siamese tones are
given below [data from Sarawir, 1973].

Stamese
Initials at time of tone splits Proto-Tai tones
class symbol A B G
1
; ph 24 4
3 o 2d 41
4 ? 33
5 b 41y 4534

Under the A tone, the phonetic subclasses represented by ph and f
fall together into one class; those represented by p, ?, and b fall into
another. The binary split of the B and G tones is based on the same
class of initials as in White Tai and Lung Ming. Again, the linear order
of the initials is confirmed; under the A tone, phonetic subclasses (1)
and (2) make up one class, subclasses (3)-(5) another.
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Ternary splits, although less common than binary splits, have
occurred frequently throughout the Tai-speaking domain, particularly
among those Tai dialects spoken in the southern peninsula of Thailand.
The Songkhla dialect of southern Thailand illustrates a common ter-
nary split across all tonal categorics. The historical sources of the
Songkhla tones are given below [data from Brown, 1965].

Songkhla
Initials at time of tone splits Proto-Tai tones
class symbol A B C
, ph ST . T
3 P aad 2l sV
5 b st 22 a1

Here we find it necessary to set up the same classes of initial con-
sonants as in Siamese, the difference being that each class leads to
different tonal reflexes under each of the Proto-Tai tones A, B, and C,
Once again the linear order of the phonetic classes of initials is con-
firmed.

The Tai dialect of Nung, spoken at the village of Bac Va in north-
eastern North Vietnam, illustrates another kind of ternary split. The
historical sources of the Nung tones are given below [data from
Gepney, 1970]. '

Nung, Bac Va

Initials at time of tone splits Proto-Tai tones

class symbol A Band C

1 ph low rising no description
2 f . of tones

3 p l i};sgl: provided in

4 ? l 8 reference

5 b ' mid level source
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Under the A tone, we can see that it is now necessary to treat the
voiceless aspirated stops and h as a separate class and those phonetic
subclasses represented by f, p, and ? as another class. The binary split
of the B and C tones is again based on the same classes of initials as
found in White Tai. Of particular interest is the fact that the linear
order of the phonetic classes yet remains intact,

A description of tone splitting in Tai, then, must reveal the general-
ization that the classes of initial consonants that conditioned the tone
splits form a linearly ordered set. Let us next test earlier proposed sets
of laryngeal features against the Tai data.

HALLE and STevENS’ [1971] Proposal

Harire and Stevens [1971] have proposed four binary laryngeal
features, shown below, that represent two variables: (1) degree of
stiffness of the vocal cords, and (2) degree of constriction of the glottis,
with a convention that neither [+stiff, -Fslack] nor [4-spread,
~+constricted] can occur.

Variable 1 Variable 2
- Stiff + Spread
4 Slack 4+ Constricted

The same pair of features — stiff and slack — is claimed to govern both
pitch levels in vowels and voicing in obstruents. Accordingly, three
types of obstruents are claimed to occur in language: ‘voiceless, voiced,
and intermediate; the first corresponding to the high pitch vowels,
the second to the low pitch vowels, and the third to vowels with mid
pitch [HaLie, 1972, p. 181].’ Vowels and obstruents, then, would be

specified as shown below.

Vowels Obstruents

\’f \‘/' A voiceless voiced intermediate
Stiff N + —_ —
Slack - 4+ - —_ + —
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In favor of their features, Harie [1972] points to historical develop-
ment of tonal systems in Far Eastern languages which purportedly
shows a direct correlation between pitch levels in vowels and voicing
in obstruents. This correlation, however, is not as straightforward as
HavLLe would Iead us to believe. True, one can find numerous cases
among these languages where a low pitch is the reflex of earlier voiced
consonants and a high pitch is the reflex of earlier voiceless consonants,
But, for the Tai langnage family at least, one can find just as many
cases where this prediction is not borne out [Brown, 1965; Lz, 1966;
Sarawrr, 1973)]. Tonal reflexes like we find in Siamese and Nung are
not all uncommon, To the extent that tonal systems do not reflect the
correspondence of voiceless, voiced and intermediate obstruents with
high, low and mid tones HarLre’s [1972] characterization of tonal
development as an instance of assimilation in which the feature stiff or
slack in the consonant is assimilated by the following vowel is in-
adequate. ~

Somewhat puzzling, too, is HavLe’s [1972] reference to HAuDRI-
COURT’s oft-cited paper on tone splitting in Far Eastern languages, in
which HALLE claims to have found considerable support for his frame-
work. My own inspection of Haubricourt’s data would lead me to
just the opposite conclusion.

Another claim made by their feature framework, that is not borne
out by historical development of tonal systems in the Tai family, is that
the features spread and constricted are irrelevant to tonal processes. Take
the case of tone-splitting in Nung under tone A where it becomes
necessary to separate out the class (1) initials. As shown below, the
only way this can be done in HALLE and STevENs’ [1971] theoretical
framework is to refer to the feature spread. But their system predicts
that the feature spread is irrelevant to tonal phenomena.

ph £ p ? b

Spread 4+ - - — —
Stiff + + + + —

Indeed, of all the cases of tone splitting in the Tai language family,
the features stiff and slack can divide the classes of initials correctly only
for the simplest case — that exemplified in White Tai. Notice, however,
that even here the correlation between tonal reflexes and consonant

‘types is opposite to HALLE and Stevens’ [1971] prediction.
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In addition, and more significantly for the Tai data under discus-
sion, the generalization that the classes of initials form a linearly
ordered set is, in principle, ruled out in HALLE and STEVENS’ binary
system. ‘

Other serious problems with HALLE and STEVENS® sct of laryngeal
features — both phonetic and phonological - have already been pointed
out [Lisker and ABRAMSON, 197} ; FRoMxIN, 1972; LADEFOGED, 1973].
For the purposes of this paper, suffice it to say that tonal development
in Far Eastern languages cannot be used to support their features.

LApEFOGED’s [1973] Proposdl

LaDEFOGED [1973] has proposed a set of laryngeal features that
includes 3 n-ary features — glottalicness, voice onset, and glottal stricture, and
additional pitch features. Of these laryngeal features, it is the n-ary
feature glottal stricture that we are mainly interested in.

First, it should be pointed out that the lack of a single correlation
between pitch in vowels and voicing in obstruents in the development
of tonal systems in Far-Eastern languages is correctly predicted by
LADEFOGED’s feature framework in which pitch and glottal stricture
are set up as independent features — a clear advantage over the
HaLLE-STEVEN’s [1971] feature framework. This is not to say that
there is no relationship between the degree of stiffness of the vocal
cords and pitch, but that other factors are involved as well. Experi-
mentally, it has been shown that a rise in pitch may fesult from either
an increase in the tension of the vocal cords or an increase in the air
pressure below them [LapeFoceD, 1963, 1967, 1971] or an increase of
medial compression of the vocal cords [Van pex Berg, 1960].

LApEroceD’s [1973] feature that is of immediate relevance —
glottal stricture — is as follows: (1} spread; (2) voiceless; (3) murmur;
(4) slack (=lax voice); (5) voice; (6) stiff (= tense voice); (7) creaky;
(8) closed.

It is a multivalucd scalar feature that consists of a linearly ordered
set of states of the glottis. It is supposed to constitute a single physical
scale, making the claim that there is a continuum extending from the
most closed position, a glottal stop, to the most open position observed
in speech, that in voiceless aspirated sounds.

This feature predicts that sets of speech sounds can be classified by
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glottal stricture onfy by collapsing acijacent members of the set of
terms within this feature. For example, it predicts that natural phono-
logical rules would not refer to a class of speech sounds that included
terms 1 and 8 on this scale without including any of the intervening
terms if they occurred in the language.

Let us now see how this prediction is borne out by the Tai data.
From the cases of tone splitting presented earlier, it is clear that we
must be able to arrange the classes of initial consonants in the order
shown below, if only adjacent subclasses of initials are to be grouped
together: ph, f, p, ?, b. :

When we do this, however, it becomes immediately apparent that
LADEFOGED’s proposed linear order of the states of the glottis is in-
correct. To account for the Tai data, it would be necessary to reverse
terms (5) and (8) on LADEFOGED’s scale.

One obvious attempt to salvage the feature glottal stricture would be
to simply rearrange the linear order of the states of the glottis so that
we obtain the correct results for the Taidata. This could be done, but
it would be a purely ad hoc nonexplanatory solution [GEpNEY, 1970].
We would no longer be able to claim that the feature constitutes
single physical scale, i.e. we would no longer have a principled reason
for the proposed linear order.,

Having shown that neither the HALrLe-STEVEN’s [1971] feature
framework nor LADEFoGeD’s [1973] can adequately handle the Tai
data, let us now consider an alternative hypothess.

An Alternative Proposal

I would like to propose two laryngeal features that could easily be
incorporated into a theoretical framework that permitted n-ary-valued
classificatory features: (1) a binary feature vibrating (4) and (2) an
n-ary feature glottal width (spread, voiceless, tightened, closed),

These features are hierarchically-ordered. The n-ary feature glottal
width is relevant only to the nonvibrating state'of the vocal cords.

Those speech sounds that have fundamental frequency are classified
-+vibrating, those that do not ~vibrating. For the former set of speech
sounds, some portion of the vocal cords is vibrating; for the latter, no
portion of the vocal cords is vibrating. This is an inherently binary
distinction and is not open to scalar quantification,
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The n-ary feature glotial width is a multivalued scalar feature that
consists of a linearly ordered set of terms along a single physical scale,
The continuum extends from the widest open position of the glottis,
that associated with voiceless aspirated stops [Kim, 1970; LADEFOGED,
1973], to the fully closed position, that associated with the glottal stop.
That such a physical continuum exists receives support from photo-
graphs that have been taken of various states of the glottis [LapErFoGED,
1973]. -

The third term ‘tightened’ on the glottal width scale gains independ-
ent support from Ki’s [1970] cineradiographic study of the three
types of Korean stops — unaspirated, slightly aspirated, heavily
aspirated. In this study K found a direct correlation between degree
of glottal opening at time of release and degree of aspiration, i.e. the
wider the glottal opening, the greater the amount of aspiration. To
account for the three Korean stops, then, it is necessary to specify three
degrecs of glottal width — the unaspirated stops being specified ‘tighten-
ed’. The Tai unaspirated stops would be similarly specified.

As presented earlier, the Tai data indicate that it is frequently
necessary to divide initials between phonetic subclasses (4) and (5).

The binary feature vibrating easily accounts for that division, i.e. be- -

tween speech sounds that are classified —vibrating as opposed to those
classified - vibrating.

—Vibrating +Vibrating
Class 1 2 3 4 5
Symbol ph £ p °? b

When we arrange the classes of initials (1)—(4) along the glotéal width
scale, as shown below, the linear order of the classes, evident in the
tone splits, is correctly predicted.

Classes Symbols States

1 ph spread

2 f voiceless
3 p tightened
4 ? closed

27
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The feature glottal width makes interesting predictions about what }
to expect in both diachronic and synchronic phonology, To the extent ‘ e

|
that other evidence confirms the linear order proposed here, it must be I
A taken as support for n-ary features on the classificatory level of rep- I
F resentation.

i ' .
i i
:. Lusammenfassung o

b Larynxmerkmale: n-iir oder hiniir ?

' Mehrwertige Merkmale sind allgemein von generativen Phonologen auf der klassifi-
e katorischen Darstellungsebene nicht zugelassen worden. Es erweist sich jedoch als notwendig,
3 - cin mehrwertiges skalares Merkmal «glottale Weite» auf der klassifikatorischen Darstel-

lungsebene ‘anzusctzen, um ecine zufriedenstellende “Erklirung Ffiir diachronische Ton-
spaltungen, hervorgerufen durch den Phonationstyp der silbeninitialen Konsonanten in den
Sprachen und Dialckten der Tai-Familic in Siidostasien, zu lefern. Das Merkmal «glottale
Weite» bestcht aus einer Klasse linear geordneter Werte entlang einem einzigen physikali- |
schen Kontinuum, das sich von der am weitesten gedffncten Position der Glottis bis zur
7 villig geschlossenen (d.h. zum GlottalverschluB) erstreckt. Andere vorgeschlagene Klassent )
4 von Larynxmerkmaien werden im Lichte dieser Befunde iiberpriift; sie stellen sich als
i

kt

inaddquat heraus. Ein biniires Merkmal «schwingend» wird cbenfalls innerhalb dieses
theoretischen Rahmens vorgeschlagen.

Résumé Bk
Les traits laryngaux: multiples ou binaires ? ' |

) En phonologie générative, I'usage de traits distinctils & valeurs multiples au niveau de Ia |
3 classification de la représentation n’a généralement pas été admis, Il est nécéssaire cepen- s |
dant, A ce niveau, de supposer un tel trait & valeurs scalaires multiples — aperwure glot- i
tique — si Pon veut expliquer de fagon satisfaisante les divisions de tons diachroniques i
_ ' conditionnées par le type de phonation des consonnes initiales des syllabes dans les langues
. et les dialectes thai de I'Asie du Sud-Est. Ce trait se compose d’un ensemble de caractéris-
tiques ordonnées linéairement suivant un continuum physique unique qui s'étend de la
position la plus ouverte de la glotte A la position la plus fermée, c’est-a-dire I'occlusion |
glottique. Les autres ensembles de traits laryngaux proposés s’avérent inadéquats lorsqu’on . |
les examine sous cet angle. Un trait binaire «vibrant» est aussi proposé dans le cadre de . (N
3 cette théorie. ;

§ References i

Broww, J. M.: From ancient Thai to modern dialects (Social Science Foundation Press of
Thailand, Bangkok 1965).

Chao, Y. R.: A system of tone letters. Le Maitre phonétique 45: 24-27 (1930).

Crowmsky, N. and Harrz, M.: The sound pattern of english (Harper & Row, New York ;

, 1968). il

3 Fromxin, V.: Tone features and tone rules. Studies in African Linguistics 3: 47-76 (1972),




The Features of the Larynx: N-ary or Binary? 253

Gepney, W.: A checklist for determining tones in Tai dialeets; in Smrrn Studies in linguis-
tics in honor of George L. Trager, pp. 423437 (Mouton, ‘The Hague 1969).

GeDnEY; W.: A spectrum of phonological features in Tai. Proc. 3rd Annu. Meet. of the
Conlerence on Sino-Tibetan Reconstruction (Cornell University, Ithaca 1970).

Haas, M.: The tones of four Tai dialects. Bull. Inst, History Philol. Acad, Sin. 29: 817-826
(1958).

HaLLr, M.: In defense of the number two; in PuLranm Studies presented to Joshua What-
mough on his sixtieth birthday, pp. 67-72 (Mouton, The Hague 1957).

Havrie, M.: Theoretical issues in phonology in the 1970%; in RicauLT and CHARBONNEAU
Proc. Tth Int. Congr. of Phonetic Sciences, pp. 179-204 (Mouton, The Hague 1972).

Harre, M. and Stevens, K. N.: A note on laryngeal features. Q. Prog. Rep. Res. Lah.
Electron. MIT 101: 198-213 (1971). .

KM, C.-W.: A theory of aspiration. Phonetica 21; 107-116 (1970).

LapErocep, P.: Some physiological parameters in speech. Lang. Speech 6 105-119 (1963).

L.ApErOGED, P.: Research possibilitics in phonetics. A. Bull. Res. Inst. Logoped. Phoniat.,
Tokyo f: 31-34 {1967). )

LADEFOGED, P.: Preliminaries to linguistic phonetics {University of Chicago Press, Chicago
1971).

LaDpEFOGED, I.: The [eatures of the Iarynx. J. Phonet, Ir 73-83 (1973).

L1, F. K.: The relationship between tones and initials in Tai; in Zine Indg-Iranian mono-
graphs. Studies in comparative Austro-Asiatic linguistics, pp. 82-88 (Mouton, The
Hague 1966),

Lisker, L. and ABraMsoN, A. S.: Distinctive features and laryngeal control. Language 42:
767-785 (1971).

SarawiT, M.: The Proto-Tai vowel system; unpublished Ph.D, diss. Ann Arbor (1973),

Jackson T, Ganpour, Department of Linguistics, University of California at Los Angeles,
Los Angeles, CA 90024 (USA})




B i T e

The Glottal Stop in Siamese
Predictability in Phonological

Description
30

Section 3.




THE GLOTTAL STOP IN SIAMESE:
PREDICTABILITY IN PHONOLOGICAL
DESCRIPTION*

Jack Gandonr

Department of Linguistics
University of California at Los Angeles

* * *
INTRODUCTION

According to the “standard theory” of generative
phonology (Chomsky and Halle 1968), segments that are

predictable must be derived by phonological rule; such

segments are not allowed in underlying forms, The glottal
stop in Thai, however, suggests that this proposed con-
straint on a theory of phonology is too strong. In this
paper I will attempt to show that even though the glottal
stop could be derived by phonological rule, it must still
be present in underlying forms; otherwise linguistically

significant generalizations are either obscured or left

totally unexpressed. _

There has been much disagreement among Thai
linguists over whether the glottal stop is present in
underlying forms (or their equivalent) or not. Those who
have assumed the former include Henderson (1949), Haas

* Thanks to Ian Maddieson, Vicki Fromkin, and Peter Ladefoged
for many helpful comments and suggestions on this paper,
Work supported by NSF Grant G837235.

31

il




Glottal Stop‘in Siamese 67

(1964), Warotamasikkhadit (1967), and Surintramont
(1973); those who have assumed the latter include Gedney

(1947), Gillette (1955), Abramson (1962), Noss (1964),
and Warutamasintop (1973).

In the first section of the paper I present the facis
and compare two alternative solutions to the problem of
the glottal stop. One solution omits the glottal stop from
underlying forms; the other solution includes it. In the
second’ section, I give internal linguistic evidence that
supports the solution that includes the glottal stop in
underlying forms.

ALTERNATIVE SOLUTIONS
In monosyllabic forms like those in (1), the glottal
stop occurs phonetically in both initial and final position,

(1) Initial Positicn _ Final Position

baw  'he light' ph\ul_: 'to emerge’

\
?aw  "to take’ phu?  "be rotten'
N\
fay 'fire! aap 'vorabulary'
?2ay  'stream' " ga? 'to shampoo'
\ ’
tok  'to fali' lak 'to steal'
\ , o ’
7ok breast' la? 'to abandon'’

The glottal stop could be inserted in final position
after a single vowel when no other final segment is present,
and in initial position before a vowel when no other
initial segment is present
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9 2 ¢ + 2 / #__V |
> il
(3 ¢ » 2 / cv__# it
: il
In the polysyllabic forms in (4) the glottal stop occurs' ' :
in medial position in citation forms only. (The citation |
; form is used when speaking in a slow deliberate style of
3 speech or when carefully pronouncing the word in isola-
4 tion; the surface form is used when speaking in a normal | \|:
: conversational style of speech.) ) }|
(4) Citation Form Surface Form I
1 . k\a?wii 'poet ' kawii }
N si?taan (Thai monetary sataarp ‘ ‘
- unitc) Mill
Fd 7 af
ma?la?kss 'papaya’ malakao L
A / A f f A Al
?a7nu?yaat 'to allow Tanuyaat ! ‘
ma/?phra,aw coconut ! maphra’aw ‘ I
tz\a?kray 'scissors’' takray \

The citation forms could be derived by inserting the

glottal stop after short open syllables. ” ‘
G ¢ + 2/ v__ ¢ ({ry) v ' ‘
. .

|
, In other polysyllabic forms such as those in {6) the ; ‘
3 glottal stop also occurs in medial position in surface . i I
|

forms.
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. L
(6) Citation Form Surface Form . ;
o e
sa??aac 'be clean' sa?aat ‘:
F- 1
- 1EPMAE 'be detailed’ la?iat ! ‘;1
3 Ny , Al
1 cha??oon * 'to coax' | ch\a?ogn ; ;i!
4 sa?lew 'waist ' satew :’}
h“
The surface forms could be. derived by inserting a ‘
3 glottal stop after a short open syllable followed by a I;!}
vowel, : i
: M ¢+ 2 / cv_v ‘i i‘
- il
i - il
; Still another rule would be required to geminate the glottal ' ! ;
' stop in this environment in citation forms. ' i ‘
i .
; On the other hand, if the input forms to the above- ' ‘fil
;. mentioned rules contain a syllable boundary, we can re- ‘ “‘
formulate rules (2) and (3) as (8) and eliminate rules (5) | ‘
- and (7). il
A
; | .
. 8 o +» 2 /7 $__ v (i)
3 cV__$ (11) . - .
‘ l: I l‘ .
. . oo . il
3 Sample derivations for the citation forms are given || I
j in (9) (a morpheme boundary (+) includes a syllable :!‘ I
boundary (), see Hooper 1972). ‘\“
1 |
: i
M1
1l
it
|
qiiE
ik
|
1
" 34 . aht
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\ N N A N
(9) Underlying +aan+ +sa + +ajnu$yaact +safaat+
Form: 'to read' 'to shampoo’ 'to allow' 'be clean
» o
Rule 8 (1) +?aan+ -- +23$niyaat+ +sa§ladts
Rule 8 (1)  ~--  +s3% +737%nu?Sydat+ +5a2§2aat+
Citation '
Ay Nt A NN
Form: 7aan sa? ?anu?yaat ea?7eat

To derive the correct surface forms {11}, however,
another rule (10) is required that deletes word-medial
occurrences of the glottal stop.

’ i
{10y 2 ~ ¢ [/ CV_C ({f}) v

W

(11) Surface N ;A N
Form: Taan $a? Tanuyaat  safaat

So far, I have shown that it is possible to predict the
occurrences of the glottal stop with a syllable boundary
and two phonological rules—the glottal stop insertion rule
(8) and the glottal stop deletion rule {10).

Next 1 want to consider an alternative solution that
assumes the glottal stop is present in underlying forms.
This solution requires only one rule (12) that deletes word-
medial occurrences of the glottal stop in the derivation of
surface forms.

(zy 2 - ¢ / ___ ¢
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Sample derivations are given in (13) ]
-4 A ~ : 1
*r: {13) Underlying +laint  HShT+ +?\a?nu?yaat+ +oa?78at+ l
] Form: 'to read' 'to shampoo' 'to allow' 'be clean’ )
< " \E
B Citation . i
Form:  Tain 087 - 7a7nilyast  en??ant 1
g A |
Rule (12) == == ?aniyaat salant |
g Surface J
Form: 2a8n sa?- ?mt’xyﬁt sataat 3
E . . . A
The polysyllabic forms in (14) that contain internal At
b morpheme boundaries show clearly that rule (12) also ;
applies across morpheme boundaries. ’ A
": ‘}
|
: i
P P Y :
x (14) Underlying ghgnle:? +ma/ay rattha? +aa\at m;?m:ts:i?y;?+ch:at 1'
- Form; 'fruit' 'woed' 'state’ ‘'sclence' 'man' 'nationality® il
3 "fruit'  ‘political sclence’ 'mankind' ;\ |
k- Citation v s s NN R it |
l Furn: phonla?maay rattha?saat ma?nutsa?ya?chaat : |
__ Surface v /. ’ . ’ /M ‘ 1| ‘
E Form: phenlamaay ratthasaat manutsayachaat il
Al
1 1Kl
} I have now presented two alternative solutions to the . |
. N . ' 0
@ problem of the glottal stop in Thai. One solution exclu- 1l
3 des the glottal stop from underlying forms, the other . ‘
‘ solution includes it in underlying forms. Both solutions Rk
k- . R I
A can account for the same data, In the next section, I will . ;j|
show, however, that the internal linguistic evidence sup- il
i f ERE
ports the latter solution. Bt
f- Al
il
| i
1
il
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EVIDENCE IN SUPPORT OF AN UNDERLYING

GLOTTAL STOP

[ this section five arguments are given in favor of the
solution that includes the glottal stop in underlying forms.

(a) To select the glottal stop as the segment to be
inserted by rule is totally arbitrary,  One could just as
easily have chosen to insert one of the other segments that
occurs in syllable-initial or syllable-final position., For
example, among the obstruents only /p t k 7/ occur in
syllable final position. If /p/ were selected as the segment
to be inserted by rule, one could say that /p/ occurs in

syllable-final position after a single vowel when no other
final segment is preseat,

(b) If a glottal stop is present in underlying forms,-_

the statement of distribution of the five lexical tones in
Thai can be simplified.

All five tones—mid, low, falling, high, rising—may
occur on a syllable that ends in a vowel, nasal, or semi-
vowel. Only a low or high tone may occur on a syllable
that ends in a stop (p t k ?) preceded by a short vowel:
only a low or falling tone may occur on a syllable that
ends in a stop (p t k) preceded by a long vowel or diph-
thong,

A summary of the restrictions on the distribution of
the five lexical tones and examples is presented in Table }
(*+’ indicates that the tone (column) may occur on the
syllable structure (réw); ‘—’ indicates that the tone may
not occur.) Examples are given in Table 11,
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TABLE I

Mid Low Falling High Rising

cvv
CV(V)N
CV(V)G
CVS

B
+
+

A
+
+

+ + +

+ 4+ + o+

Cv 7 ' -
Cvvs . -

f
+ 4+ + A+
|

+
|
I

N=mng
G=wy
S=ptk

Note that the tonal restriction on a syllable that ends
in a glottal stop preceded by a single vowel is identical to
the restriction on a syllable that ends in /p t k/ preceded
by a single vowel. If the glottal stop is present in syllable-
final position in underlying forms, then the tonal restric-
tion can be stated in a straightforward manner : only low

or high tone may occur on a syllable that contains a single
vowel followed by a stop. If the glottal stop is not present
in syllable-final position in underlying forms, then we are
left to explain the peculiar distribution of the low and
high tone. Why should a CV syllable carry only a low or
high tone, while other syllables that end in a sonorant
segment carry all five tones? Moreover, why should a

'CV syllable have the same restriction on tones as a CVS

syllable ? These anomalous restrictions disappear if the
glottal stop is present in underlying forms.
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TABLE II . B

'h Mid , Low Falling _ High Rieing W
|
|

1 Mot l topr e t Lo ' Yo )
maa 'to come' khaa 'galangal' khia "to kill' ruu 'to know gta 'tiger
’ v :
pen  'to be' s3n 'to vibrate'ton 'tree’ naam 'water' phon ‘gesdtt
A
fay 'fire’ Kby ‘chicken’ law 'liquor’'  rady 'be evil' khaay 'to sell’

3 7/

i a;p 'vocabulary' rap 'to receiva'

s;t ‘animal’ ' rat 'state’ i i
’

ph}k 'vegetable' lak 'to steal'

t:? 'to kick' 137 'to abandon' . i

A
bazp sin ruup 'plcture’
Iy
baat 'Thai riit "to iron'
E monetary

. unit'

A
dodk 'flower! phaak 'region’

(c} In citation from there are a large number of - ;
disyllabic morphemes in which the initial syllable has the _
shape CV? and carries low tone, and the final syllable i
begins in a sonorant segment, In this environment, the
final syllable carries rising tone if it ends in a sonorant
segment, low tone if itendsin /p t k 2/. This morpheme
structure condition does not apply if either the injtial | (i
- -syllable carries high tone or the final syllable begins in a
honsenorant segment, Examples are given in (15).
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(15) Citation Form Surface Form ‘
A Vo v ' ' v '
1 sa?wan heaven sawan
; \ LY Y road 4
E tha?non road . thanon ‘
3 N g ¥ ' . ' v i
3 cha?laay to answer': chalssy v
4
- Y AY 2
] sa?mit 'ocean' samut Pl
j \ N |-
chgrit 'conduct’ carit 2k
4 AP ' 1 v » ;
3 safnuk be fun sanuk |
5 ’ VP, ' ' Yoy ]
satra? vowel sara? Il
A S :
but  sa?phaa 'assembly' saphaa &
s\a?ku.n 'family line' sakun :i;
3 Vg . i
! . pha?lan 'power’ phalan !
g - ) . . =
cha?laay ‘prisoner of war' chalsay 1

Most of the exceptions are non-Indic loanwords. Gedney

(1947, 59) notes one word of Pali-Sanskrit origin that : i |

: violates this constraint—samaakhom ‘club’ { + saomaa + ||
1 khom +-/. ' | |‘
il

|

|

If no syllable-final glottal stop js present in underly-
ing forms, then the morpheme structure condition would

3 have to be complicated in order to handle forms like !
i fsara?f ‘vowel’. Rather than simply saying that a low . 3l
tone accompanies a final syllable that ends in a stop con- A }
sonant, the morpheme structure condition would have to ‘
say that a low tone accompanies a final syllable that ends
in a stop consonant or a single vowel.  Why should this ‘ |
beso? Once again, the presence of the glottal stop in
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" the underlying form permits a phonetically-motivated,
~economical generalization.

Fd
(16) ~ ?oksicen 'oxygen'
kuuk 'call of a nightbird'
baa * 'baht'

(d) Co-occurrence -restrictions that obtain between
tone and syllable initial consonants also point to a glottal
stop in the underlying form.

No high or rising tone occurs on a syllable that begins
in an unaspirated stop consonant (pbtdck?). Forms

such as *t4a *bda *?au are not allowed. The exceptions

to this restriction fall into well-defined morpho-syntactic
classes : non-Indic loanwords, onomatopoeic words, and.
exclamations.

The glottal stop then behaves like other syllable-
initial consonants of the same type. With a glottal stop:
present in the underlying form, the environment for this

tonal restriction is simply $ [ — sonorant
: —continuant ) ;
—aspirated

otherwise, the environment would also have to include a
vowel. We are then left to explain why a syllable that
begins in either a vowel or an unaspirated stop should
have the same effect on tone,

(e) Witha glottal stop present in the underlying form,

- every syllable on the phonological level of representation
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Glottal Stop in Siamese 77

begins with a consonant and every short syliable ends
with a consonant. The structure of the phononological
syllable may be symbolized as (17).

an $ ¢ (© '{ﬁ(c)}

Without a glottal stop présenf in the underlying form,
syllables tbat begin and end in a vowel would also have
to be allowed for. A CV syllable does of course occur on
the phonetic level of representation. '

CONCLUSION

Whether a segment should be present in the underlying
form or not depends on more than one part of the gram-

mar. A segment that can be derived by phonological
rule must not necessarily be abstracted out of the under- .

lying form. The Thai glottal stop is just such a segment.
Unless it is present in the underlying form, certain lingui-
stically significant generalizations are either obscured or
lost altogether.




78 . Jack Gandour

REFERENCES

Abramson, Arthur 8.°(1962), “The vowels and tones of Standard
Thai ; acoustical measurements and experiments,” Inter-
national Journal of American Linguistics 28.2 (part 3),

Chomsky, Noam and Morris Halle (1968), The Sound Pattern of
English, Harper and Row, New York.

Gedney, William J, (1947), Indic Loanwords in Spoken Thai, Un-
published doctoral dissertation, Yale University.

‘Gillette, Josephine A. (1955), Prosodic Feutures of Banghok Thai,

Unpublished master’s thesis, Georgetown University,
Haas, Mary R. et. al. (1964), Thai-English Student's Dictionary,
Stanford University Press.

Hdoper, Joan (1972), “The syllable in phonological theory,*
Language 48.3:525-540,

Noss, Richard B. {1964), Thai Reference Grammar, 0.8, Govern-
ment Printing Office, Washington, D.C.

Surintramont, Aporn (1973), “Some aspects of underlying sylla-
ble structure in Thai: evidence from Khamphuan-a Thai
word game,” Studies in the Linguistic Sciences, 3.1:121-142,

Warotamasikkhbadit, Udom (1967), “Some phonological rules in
Thai,” Journal of the Americam Oriental Society 87.4:54]-
574. ‘

Warotamasintop, Worawut (1973), “The syllable boundary in
Thai phonology,” Unpublished paper, UCLA.

43




Section 4.

On the Repregentation of Tone in

Siamese

44




ON THE REPRESENTATION OF TONE IN SIAMESE!

Jack Gandour
University of California Los Angeles

Introduction

It has recently been suggested for Siamese (or Standard Thai,
the national language of Thailand) that phonological tone be represented
as a feature on segments (Hiranburana 1971, Leben 1971a, 1971b, 1973a,
1973b} and that phonological contour tones be represented with sequences
of level tone features. -

Unfortunately, the facts upon which both authors base their argu-
ments are incorrect. Their arguments depend crucially on the simplifi-
cation of contour tones to level tones in certain positions in fast,
casual speech. The results of acoustical measurements of tones in these
positions in fast, casual speech (cf. Section 2), however, indicate that
the contour tones do not change to level tones, thus making their argu-
ments un-acceptable. Nonetheless, there are other facts in the language
that do lend support to their position (cf. Section 3}. This paper will

argue for treating tones segmentally in Siamese and contour tones as se- -

quences of level tones on the phonological level of representation..

There are 4 main sections in this paper. In Section 1, facts
on the phonetic shapes of tones on monosyllabic citation forms are
presented. In Section 2, the results of acoustical investigation of
tones in certain positions in fast, casual speech are discussed. In
Section 3, the other facts are cited that do support a segmental
analysis of tone in Siamese, and a sequential analysis of contour
tones. In Section 4, a case of tone neutralization is examined in
view of different proposed sets of distinctive features of tone. .

1. Phonetic shapes of tones in slow, deliberate speech

Siamese has 5 contrastive tones on 'smooth' syllables {i.e.,
those syllables ending in a nasal, glide, or vowel): (1} mid-level
MID ( }, (2) low-level LOW ('}, (3) high-rising-falling FALLING ("),
(4). high-rising HIGH ("), (5) low-rising RISING (*). :

(1) khaa 'he stuck'

(2) khaa 'a kind of spice’
(3) khaa "to kill®

(4) khaa 'to engage in trade!'

{5) khaa tleg!

}




The average fundamental frequency contours for these 5 contrastive
tones pronounced on monosyllabic citation forms containing double vowels

are represented graphically in Figure 1 (adapted from Abramson 1962: 127).

FALLING
150
HIGH

140 -
&
£a]
==}
=
]
B
=
12}
=
=g
&2
[0

100 § LOW <

0 50 100%
DURATION
Figure 1

Average Fundamental Frequency Contours for Tones on Double Vowels

For a discussion of consonantal influences on these fundamental
frequency contours, see Gandour (1974a).

On 'checked' syllables (i.e., those syllables ending in p t k 7 )
there are only 3 contrastive tones. For 'short' checked syllables (i.e
those checked syllables containing a short vowel) a low-level tone con-
trasts with a high-level tone; for 'long' checked syllables (i.e., those
syllables containing a long vowel or diphthong), a low-level tone con-
trasts with a high-rising-falling tone. The tones on these checked syl-
lables may be regarded as phonetics variants of the contrastive tones
on the smooth syllables--the low-level tone being associated with (2)
LOW, the high-level tone being associated with (4) HIGH, the high-rising-
falllng tone belng associated with (3) FALLING,

(2) phit 'be wrong'

(4) phft tpoison’

(2) vydak 'to want!'

(3) vyaak 'be difficult'

Interestingly enough, such an analysis based on the principles
of phonetic similarity and complementary distribution agrees with the
'traditional' numbering of tones in Siamese (Gedney 1969: 424}. How-
ever, whether or not one chooses to identify the tones on the checked
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syllables with those that occur on smooth syllables is not relevant to
the theoretical questions raised in this paper.

The MID and RISING tones never occur on checked syllables. The
FALLING tone occurs on short checked syllables in only a few words, e.g.,
kh14k 'be crowded'; the HIGH tone occurs on long checked syllables in
only onomatopoetic and non-Indic loanwords, e.g. kuuk 'call of a night-
bird', kdat 'gas'. '

2. Phonetic shapes of tones in fast, casual speech

2.1 Conflicting presentations of the facts

The facts concerning the phonetic shapes of tones in fast, cas-
ual speech have been disputed by Siamese scholars. The disagreement
revolves around the nwnber and type (level or contour) of contrastive
tones possible in certain unstressed positions. No less than four dif-
ferent presentations of the facts have appeared in the literature (Hen-
derson 1949, Noss 1964, Hiranburana 1971, Surintramont 1573, among
others).

Table T below gives a summary of the four different presentations. ‘
The tones listed in the leftmost column are the lexical tones (i.e.
those tones that occur on monosyllabic citation forms); the tones listed
in columns (i), (ii), (iii), and (iv) are the sandhi tones (i.e. those
tones that are reported to occur in certain positions in connected
speech), At the intersection of a given column and row is the sandhi
tone corresponding to the lexical tone in the same row.

LEXICAL TONES SANDHI TONES
(i) (ii) (1ii) (iv)
Henderson Gillette (1955) Hiranburana Warotamasik-
(1949) Noss (1964) (1971) khadit
Leben (1967}
(1973) Surintramont .
(1973) '
HIGH HIGH HIGH HIGH HiIGH
FALLING MID HIGH HIGH FALLING
RISING MID HIGH " HIGH/LOW RISING
MID MID NONHIGH MID _ MID
LOW _ LOW NONHIGH LOwW LOW
Table 1

Sandhi tones in fast casual speech: four presentations
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LEXICAL TONES SANDHI TONES

(i} (ii) (iii) (iv)
pu + nas 'Grandfather Naa' LOW NONHIGH  LOW LOW
'paternal 'name!
grandfather!
puu + naa 'landcrab’ MID  NONHIGH MID MID
‘crab' 'field?
mdo> + yaa '‘medicine pot* MID  HIGH HIGH  FALLING
'pot! 'medicine!
mdo> + yaa 'doctor! MID  HIGH HIGH  RISING
'doctor' 'medicine!
khds + tdo 'joint! MID  HIGH HIGH  FALLING
'point' 'to connect' ‘ ‘
khoo + toao 'nape! MID  NONHIGH MID MID
‘neck! 'to connect'’
naa + néam 'riverbank! MID HIGH HIGH FALLING
'front' 'water!
naa + ndam 'Aunt/Uncle Nam' HIGH HIGH HIGH  HIGH
'younger' ‘'name’ '
aunt or
uncle!
khdon + hzen 'dry foodstuffs' MID  HIGH LOW RISING
'thing' ‘'to be dry!'
thoon + thazn 'gold ingots’ MID ' NONHIGH MID MID
'gold! 'bar’
mda + khin ‘race dog' MID  HIGH HIGH  RISING '
'dog' 'to compete'
maa khan 'racehorse HIGH HIGH HIGH  HIGH
thorse' 'to compete'

Table 11
Sandhi tones on the first member of bisyllabic noun i
compounds according to (i), (ii), (iii), and (iv).




Analyses of tone sandhi phenomena in Siamese have differed con-
siderably depending on which account of the facts the author accepts. )
Henderson (1949) and Leben (1971a, 1971b, 1973a, 1973b) base their ana- i
lysis on (1), Gillette (1955) and Noss (1964} on (ii), Hiranburana (1971) W
on (iii) and Warotamasikkhadit {1967) and Surintramont (1973} on (iv). |

_ (i), (ii), (iii), and (iv) represent different claims about the i
4 number and type of sandhi tones that contrast in fast, casual speech. !
3 (i) claims that three level sandhi tones contrast--HIGH, .MID, and LOW

with the FALLING and RISING contour tones changing to the MID level
tone; (ii) claims that only 2 level sandhi tones contrast--HIGH and
NONHIGH, with. FALLING and RISING contour tones changing to HIGH level |
tone and LOW and MID merging into NONHIGH; (iii) claims that three h
level sandhi tones contrast--HIGH, MID, and LOW, with the FALLING con- !
tour tone changing to a HIGH level tone, the RISING contour tone chang-
ing to a HICGH level tone on syllables that begin with a voiced consonant .
and a LOW level tone on syllables that begin with a voiceless consonant;

(iv) claims thdt the contrast between all five lexical tones is main- i
tained in fast, casual speech.

3 All the authors mentioned above who accept (i), (ii), or (iii)

[ agree that the neutralization of contour tones in fast casual speech
takes place on the unstressed initial syllable (containing a long vowel)

3 - of bi-syllabic noun compounds. The list of minimal/near-minimal pairs

’ of noun compounds in Table IT illustrates the different claims made by

(1), (ii), (iii), and (iv). The tones in the numbered column are the ;

sandhi tones that are supposed to occur on the first member of the noun N

compound in fast, casual speech according to the different analyses, I

2.2 Methods and materials: acoustical investigation of tones in
fast, casual speech : '

i In order to test which one of the 4 accounts is correct, pairs
of bisyllabic noun compounds distinguished minimally or near-minimally _
by the lexical tone that occurs on the initial syllable were selected -

] as test material. For each compound, the initial syllable contained a .
i long vowel.

: The list included as many pairs of noun. compounds that could be A4
found with a minimal contrast in lexical tones on the first member fol-
lowed by a MID, LOW, FALLING, HIGH, RISING tone on the second member o
of the compound. 45 such pairs of bisyllabic noun compounds are pos- @
sible; 29 were found. Only words that actually occur were used in the !
study. They are given in Table III. Parenthesized numbers indicate
that no actually occurring minimal pair of noun compounds could be
found with that particular combination of tones.

Each pair of noun compounds was placed in an identical sentence
context, for example:




" chin chiop [ khaawt hay

' "like! 'Thai rice!
{ .
chaawt hay
'"Thai people’
man pen [(kh3at3o
tit! 'is? | *joint*
< . r
khaootoo

'nape of necku

A reading list was prepared containing 164 sentences (3 tokens

of each of the 58 members of 29 pairs of noun compounds) and written
in the Siamese alphabet.

The reading list was arranged in random order and then read by
the speaker, first at a slow speech tempo, and then at a fast speech

tempo. For the former, the speaker was told to "speak in a slow, de- °

liberate speech style"; for the latter, the speaker was told to "speak
as fast as you can while maintaining a natural speech rhythm",

Recordings were made from the speech of 3 Thai nationals speak-
ing Siamese--2 male (24 and 34 years old) and 1 female (28 years old).
The female subject and the younger male subject were born and raised
in the capital city of Bangkok. The older of the male subjects came
from Nakhon Phanom province in the northeastern part of Thailand.:

The tapes were then analyzed by the pitch extraction system at
the UCLA Phonetics Laboratory. A Siemens Oscillomink paper recording
device registered the fundamental frequency curves continuously and,
on a separate channel, a continuous oscillogram of the wave form. A
phonetic transcription from the tapes was added to the oscillogram,
Segmentation was based on characteristic features of the recorded wave
forms and fundamental frequency curves, Frequency values were read
off the oscillogram with a pitch scale (0.5 mm = 2.5 hz) prepared from
a tape with pure tones of known frequency.

Measurements of duration of the initial syllable in the noun
compounds were made from oscillograms as well as narrow-band spectro-
grams (made from a Kay Sound Spectrograph). Only those fast speech
tokens whose durations were less than or equal to half of the average
duration of the 3 slow speech tokens were selected for pitch measure~
ments. By this procedure, fast speech was operationally defined as
being at least twice as fast as slow speech. Both oscillograms and
narrow-band spectrograms were used for comparing the pitch curves of

the slow and fast speech tokens of each member of a pair of noun com-
pounds.
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|
ist Member of 2nd Member of Noun Compound .
Noun Compound M L F H R I
LOW/MID 1 (2) (3) 4 (5) i
HIGH/MID (6) 7 8 (9) (10)
FALLING/HIGH 11 (12) 13 14 (15) P
FALLING/MID 16 17 18 19 20
FALLING/LOW 21 (22) (23) (24) 25
FALLING/RISING 26 27 28 29 30
RISING/HIGH (31) 32 33 34 (35)
RISING/MID 36 37 38 . {39) 40
RISING/LOW 41 42 43 (44) (45) !
1. plunaa 'Grandfather Naa!' 26, mdoyaa 'medicine pot!' i
puunaa 'landcrab!’ . mdoyaa 'doctor!
(2) 27. mdokhdy  'pot for eggs' .
(3) m3okhdy  'Dr. Khay! i
4. pbonmday ‘'hollow log! 28. m3okhiaw 'rice pot! j
poonmday 'wooden bell' - m3okhdaw 'Dr. Khaaw' !
(5) 29. kh3othdaw 'ankle!
{6) khdondaw ‘'a kind of weapon' ;
7. mdapda 'wild horse! 30. m3oph¥i 'mystery pot'
naapda - 'cultivable land' m3ophii  'witch doctor'
8. chédanbdan 'domesticated elephant' (31) |
thaanbaan 'person(s) at home' 32. mdakh®y ‘racedog’ il
(9) * méakh&n 'racehorse’ h
(10) 33. mdabdan ‘'dog' L
11. piataa 'looks! - mdabdan 'domesticated horse! 1]
ndataa *Aunt/Uncle Taa' 34. mdamday 'a kind of squirrel’ A
(12) mdandam  'seahorse’ )
13. npaabidan 'front of house! (35) i
mdabdan  'domesticated horse’ 36. kh3oncham 'dry foodstuffs' i
14. naaméay 'crossbow' thoonkham 'gold! ' i
ndamday 'Aunt/Uncle May' 37. mdapaa 'wolf? f.
(15) naapaa 'cultivable land' KF
16. Kkhaawthay 'Thai rice’ 38. kh3onwaan 'snack’ R
chaawthay 'Thai people' -thoonySon 'title of Thai song' b
17. xh3std> 'joint! (39) ' .
khootdo  'nape!’ 40. xh3onludn'property of royal fam- |
18. nAab3an 'front of house! thaanludn 'public highways' ily* \
naabdan 'lawn’ 41. mludeeq 'a pork dish' ¢
"19. ndandam 'riverbank' miudzen  'Sgt. Daeng' |
naandam ~'waterfield!’ 42. kh3a?don 'thigh' ]
20. kh3ohdas  'charge!' khda?>on 'a kind of spice!' 3
khooh3y  'throat!' 43. mlubBan ‘'domesticated pig' H
21. padadezn  'Aunt Daeng' miubdan ‘'village!' :
p\aadaeaq 'deciduous forest! (44)
(22) (45) ﬂ
(23) !
(24 ¥
25. khéawséan 'husl_ced rice! it
khaawsdan 'news'




Table 111
List of noun compounds used as test materjal according to
tonal combinations on first and second member of compound.

2.3 Results: acoustical investigation of tones in fast, casual speech

Acoustical measurements of tones on the first syllable in bi-
syllabic noun compounds show that none of the tone neutralizations
implied in (i), (ii), or (iii) ever occur, i.e. the contrast between
all 5 lexical tones is maintained in fast, casual speech. In other
words, (iv) is correct.

In particular, the FALLING and RISING contour tones do net
neutralize to MID level tone. They simply become progressively shorter
in shorter stretches of time.

Oscillograms and narrowband spectrograms of Tepresentative fast
speech tokens for a few pairs of noun compounds are given in Figure 2
below. The number accompanying each pair corresponds to the number of
the noun compound pair in the list given in Table III.

2.4 Discussion: acoustical investigation of tones in fast casual
speech '

Earlier investigations of sandhi tones in fast, casual speech
apparently were not carried out with the use of systematically con-
trolled sentence frames. Thus, we find enormous discrepancies in the
presentation of the facts from author to author.

With the aid of reliable instruments, however, we see that the
tonal distinctions are preserved in the fast style of speech, as cor-
rectly observed by native Thai scholars like Warotamasikkhadit (1967)
and Surintramont (1973). No instruments had been used in the earlier
investigations.

Some might object that the subjects simply were not speaking -
at a rate that would normally be associated with the fast, casual
speech style. The operational definition of fast speech 'twice as
fast as slow speech”. However, seems quite reasonable. In a study
of English diphthongs, Gay (1968) found the same order of magnitude
between the mean diphthong ‘durations for slow speech and fast speech,
i.e. the diphthongs in slow speech are approximately twice as long
(in msec) as in fast speech.

3. Theoretical issues regarding tone in Siamese

In this section, various theoretical issues currently being
debated on the role of tone in a generative phonology (Woo 1969,
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Figure 2
Narrowband spectrograms {(a) and oscillograms (b-f)} of represen-
tative fast speech tokens of pairs of noun compounds.
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(d) 11.

wave form

pitch

wave form

pitch i

™

khdw ch3op ‘'nda taa

(e) 20.

wave form

‘pitch

wave form

pitch
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{£) 30.

wave form

pitch

khdw  ch3op mdo phii

wave form

pitch

khdw chdsp m3> phYi

Maddieson 1970; Halle and Stevens 1971, Fromkin 1972, Leben 1973,
" among others) are discussed. In Section 3.1, the arguments advanced
by Leben (1971a, 1971b, 1973a, 1973b) and Hiranburana (1971) for a
segmental representation of tone in Siamese are shown to be inade-
quate, since they depend crucially on the simplification of contour
tones in fast casual speech (c¢f. Section 2.3). Nevertheless, other
arguments for a segmental representation of tone in Siamese can be -
made. These arguments are presented as well as arguments for re-
pPresenting contour tones as sequences of level tone features in
Section 3.2.
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3.1 Previous arguments for segmental tone features in Siamese

Traditionally, tone in Siamese has been considered to be a
property of the syllable., More recently, it has been proposed (Leben
1971a, 1971b, 1973a, 1973b, Hiranburana 1971) that tone is a property
of an individual voiced segment, not the syllable.

According to Leben (1973b) tone must be analyzed as a feature
on segments if and only if at some point in the derivation it is sensi-
tive to phonological rules that either (1)} contain information about
surrounding segments or (2) collapse two or more segments into one.

Regarding the second type of phonological rule, the collapsed
segment is in some sense to be interpreted as a "compromise" (Leben's
term)} between the original underlying segments, i.e., the collapsed
segment is composed of some of the features of each of the original
underlying segments. Leben cites nasalized vowels in French as an
example of a collapsed segment that results from a compromise between
a vowel and a following nasal consonant. A schematic representation
of such a vowel nasalization rule is given below:

segments v + N > v
. features +vocalic -vocalic +vocalic
-nasal +nasal +nasal

. - )

The collapsed segment that results from the application of this rule--
the nasalized vowel--has inherited the +vocalic feature of the V, the
+nasal feature of the N, thus is a compromise between the underlying
segments V and N.

A more familiar example to which Leben's compromise convention
would apply is the contraction of ai to 2 in Sanskrit where the col-
lapsed segment keeps the lowness of the first vowel and the backness
of the second vowel,

Xhosa is cited as an example of a tone language where tone be-
haves segmentally according to his first criterion. Leben (1973b, 23)
gives the following description of a phonological rule: "a high tone
is realized as rising when preceded by a depressor consonant, such as
bh, mbh, mh, v, A, but not when preceded by consonants like P, ph, t,

B, m, f, h...a falling tone...is realized as rising-falling...when
preceded by a number of this same class of depressor consonants'.

Siamese is cited as an example of a tone language where tone
behaves segmentally according to the second criterion. Before looking
at the particular rule Leben proposes, however, let us first consider
the data and assumptions on which the rule depends.
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Leben's data, taken from Henderso
'compound' forms pronounced in a slow del
fast casual speech style.
ring in slow speech, the
taken from Leben 1971a).

" They are listed below-

n (1949), includes so-called
iberate speech style and a
-the (a) forms occur-

(b) forms occurring in fast speech {examples

1. (@ thi ndy 'where?'  (b) thi ny
HL LH M LH
2. (a) sli khdaw 'white" (b) si kh3aw
LH LH M LH
3. (a) waan  waan 'at your (b) wan waan
HL HI ~leisufe! M HL
4. (a) sdaw sdaw 'young (b) saw saaw
LH LH girls' M iH
5. (a) ndam chaa ttea! (b) ndm chaa
H M H M
but 6. (a) tdn kaan 'want' (b) tén kaan
HL M HL L
7. (a) thaw ray 'how much' (b) thiw rdy
HL M HL L

A few remarks must be made about these data. First, even though
Leben (1973b: 20) acknowledges that some length is retained on vowels
not followed by a consonant or glide in forms {1b) and (2b) as indicated
in the original phonetic transcription (Henderson 1949: 97), he goes on
to assume without any justification that the vowel is simply equivalent
to a short vowel, Secondly, the indicated change from a M to L tone in
forms (6b) and (7b) should probably be attributed to phrase final lower-
ing of MID. A final LOW tone is also lowered. The presence of a fall-
ing tone preceding is not required for the lowering to occur. Thirdly, -
these data are incorrect as shown by the results of acoustical measure-
ments of tones in fast casual speech (cf. Section 2,3).

Nonetheless, it is still instructive to consider the type of
argument he presents. Leben's assumptions include:

(a) tone features are assigned to individual voiced segments
in the syllable,

(b} 1long vowels are represented as sequences of two identical
vowels, .

(c) contour tones are represented as a sequence of level tone
features,
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(d) phonological tones are M L HL H LH for tone numbers 1 2 3
4 5, respectively (cf. Section 1}, and -

(e) the (a) forms above are underlying, the (b) forms are de-
rived. .

With this set of assumptions and the above set of data, Leben formulates
a phonological rule that effects a compromise between a HL or LH sequence
of tones when they occur on short vowels in fast casual speech.

(Vowel shortening) VW o+ V

This rule simply reduces a double vowel to a single vowel. Im-
plicit to its.operation, however, is a 'compromise convention' that
produces a MID tone as the 'mormal' result of a collapsing of a sequence
of HL or LH tones.

segments Vv + VvV =+ ¥
features rﬂH ] ]—-H i -H
-L +L -L

. =
O

~-H +H
(ox) +L -L
L1 L.

. -

Consider now how the rule applies to forms (1) through (7). It
simplifies the underlying contour tones to MID in derived forms (1b),
(2b}, (3b), and (4b). Because the underlying tone is level, no simpli-
fication occurs in derived form (5b). The underlying contour tones do
not simplify in derived forms (6b) and (7b} because they do not occur .
on double vowels. If tones are assigned to segments and if the normal
result of compromise between a sequence of HL or LH is M, then the sim-
plification of contour tones follows automatically from the reduction ¢
of a double vowel to a single vowel. Even assuming the correctness of
Leben's data, his explanation is still unsatisfactory.

First, there is evidence from other tone languages (cf. Maddie-
son 1972} as well as Siamese that the result of a compromise of a LH or
HL sequence of vowels is more often H or L than M. In Siamese, a com-
mon variant pronunciation of the question particle r¥+ is rf, not *ri.

The normally unstressed personal pronouns chin 'I', phdm 'I (male)',

and kh3w '3rd person’' are pronounced chin, phdm, and khiw, respectively.
The word for 'city hall,' however, would conform to Leben's compromise
convention for sequences of level tone features. It is written in the
Siamese alphabet with a RISING tone on the first syllable s3alaakiaan

but normally pronounced with a MID tone on the first syllable [salaklaan].




In this case, it does appear that a IH sequence has been restructured
as a MID according to Leben's convention. But what about the word for
'book'? It is written in the Siamese alphabet as ndns¥i, but pronounced
as either [ndns¥i] or [nansii]. .
Second, no formal definition of the compromise convention is
provided by Leben, a conspicuous omission in view of his emphasis on
formalism in grammar (Leben 1973b: 19). What are the constraints on its
application? What types of segments and features may be compromised?
How many features may be compromised?...

As stated, the compromise convention does not make a unique pre~
diction., For example, in Ogoja Yala, a West African tone language, the
compromise between a high tone followed by a low tone separated by a
word boundary is a high tone, not a mid tone as Leben's convention would
predict (data taken from Maddieson 1972: 958),

H# L (H) +H (H) e.g., md 3ch! mdchl ‘'see tree!

Maddieson (1972) gives numerous examples like the one from Ogaja
Yala that strongly suggest that tones are arranged in a hierarchy of
dominance. The dominance relationship between tones then determines
which tone will appear in the contracted syllable. Until Leben states
some such principles to motivate the output of his convention, it is
not of any theoretical interest,

. As extralinguistic evidence in favor of a segmental analysis,
Leben (1973a, 1973b) cites one example taken from Haas (1969) from the
Siamese word game khamphuan 'word-reversal,' in which the syllable finals
of adjacent words or syllables are interchanged.

regular form: k +[6n] y +[éy] 'big bottom!'
game form: k+Eﬂ y+@ﬂ i

In this particular example, note that the tones move along with the seg-
ments., This is just what we would expect, according to Leben, if tone-
is a property of segments in Siamese, '

Unfortunately, the one example cited by Leben is not representa-
tive of the game rules. Many examples can be found where the tone does
not move with the shifted syllable-final segments (cf. Gandour, 1974c).
For more examples from khamphlan where the tone does not move along with
the shifted syllable-final segments, see Surintramont (1973).

So, the word game data from Siamese is inconclusive. It neither
argues for nor against a segmental analysis of tone. The cases where
the segments shift independently of the tone demonstrate that tone fea-
tures may behave differently from other segmental features. But it does
not necessarily follow that just because tone features exhibit properties '
not shared by some of the other segmental features that tone must be es-
tablished as a suprasegmental phenomenon,
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Next let us consider the arguments advanced by Hiranburana (1971)
in support of a segmental analysis of tone in Siamese. Based on data
obtained from her own instrumental study of the phonetic shapes of tones
in non-phrase-final positions (including initial syllables of bisyllabic
noun compounds) in fast casual speech, Hiranburana, like Leben, cites
putative neutralizations of contour tones as evidence is support of a
segmental representation of tone in Siamese. Unlike Leben, however, she
claims that the FALLING contour tone simplifies to HIGH level tone and
the RISING contour tone simplifies to a HIGH or LOW level tone depending
on the syllable-initial consonant.

Unfortunately, the results of her instrumental study are at
best inconclusive. Six supposed examples illustrating the simpli-
fication of FALLING to HIGH (Hiranburaria 1971: 181-84) are given,

In 5 out of the 6 examples, the oscillograms do not support her point;
the falling contour is clearly evident. The remaining example is the
negative morpheme mdy that is often realized phonetically as mdy in
unstressed positions. This is correct, but in no way represents an
example of a regular productive phonological rule of the language.
Eight supposed examples illusfrating the simplification of RISING to
either HIGH or LOW level tones (Hiranburana 1971: 185-89}) are given.
None, however, are instances of a regular rule. Two of her examples
are ndgsi+ 'book' and the 3rd person pronoun khdw (cf. above). An-
other example ndaw ndaw ybu 'I'm cold' is an instance of an em-
phatic reduplication rule {(cf. Abramson 1962 16), not a regular tone
simplification rule. 1In 3 of the 8 examples, the oscillograms fail
to support her point; the'rising contour is clearly present.

Her claim that the RISING tone is realized as LOW after voice-
less consonants and HIGH after voiced consonants is immediately sus-
pect based on results of instrumental investigations of the effect of
preceding consonant types on pitch which indicate that voiceless and
voiced consonants tend to raise and lower pitch, respectively (Lehiste
and Peterson 1961, Lea 1973, Gandour 1974b). In particular, the first
part of the RISING tone becomes higher not lower after voiceless con-
sonants in Siamese (Gandour 1974b). Furthermore, the examples cited
occur in totally different syntactic and prosodic contexts.

More examples of deficiencies in her experimental design could
be pointed out, but suffice it to say that no conclusions can be drawn
from her data.

Next consider her analysis itself, The notion 'optional pitch
height' plays a crucial role. Optional pitch heights are '"those which
do not apply when the lexical item concerned does not contain the
maximum number of sonorant segments" (Hiranburana 1971: 149}, This is
the way she tries to account for the restrictions on the distribution
of MID, LOW, FALLING, HIGH, RISING tones {(cf. Section 1,1). Her lexi-
cal tones for Siamese are shown in Table IV below. The distinctive
features for tone are adopted from Woo (1969); the optional pitch
heights are enclosed in parentheses.
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MID LOW FALLING HIGH RISING
HIGH - - -[-1- i+ - +1+4+ - - +
LOW - = - +{+]+ -] - + (-X-)_ + o+ -
MODIFY - - - -\~ - - - - - - - -

. Table IV
Lexical tones in Siamese (Hiranburana 1971)

The optional pitch heights are supposed to explain why the
FALLING tone occurs on syllables that contain either 2 or 3 sonorant
segments, but not on syllables that contain only 1 sonorant segment
(for example, khaa 'to kill,' khdaw 'rice,' but not *khdp), and simi-
larly why LOW or HIGH tones occur on syllables containing 1, 2, or 3
sonorant segments (for example, phak 'vegetable', miak ‘betel', khiaw
'news', ndk 'bird', maa 'horse', and chaan ‘elephant'}. For the MID
and RISING tones, on the other hand, all 3 pitch heights are obligatory.
This is necessary in‘order to rule out the possibility of a MID or
RISING tone occurring on a long checked syllable,

Such an analysis has undesirable consequences, however. It
forces one to represent 2-sonorant segment syllables carrying a MID
or RISING tone with an underlying string of 3 sonorant segments since
all 3 pitch heights are obligatory for the MID and RISING tones, re-
sulting in hypothetical lexical entries that never surface phonetically.

/*khaaa/ 'a kind of grass’ [kha:]
MMM

" /*khaaa/ 'leg!' [khd: ]
LLH

/*khaww/ 'mountain' [ khau]
LLH

/khaaw/ . 'white! [kha:u]
LLH

Implicit in this analysis is a contrast between long and short
glides as well as long and short vowels. This is clearly an unneces-
sary artifact of the segmental analysis..

Neither of the two earlier proposed segmental analyses of tone
in Siamese can be accepted. Both fail to reach even the level of ob-
servational adequacy and both crucially depend on an ad-hoc contrivance
--the "compromise convention" for Leben, the "optional pitch height"
for Hiranburana. Despite their failure to do so, it is still possible
to justify a segmental representation of tone in Siamese (cf. Section
3.2).
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3.2 On the segmental nature of tone in Siamese

This section deals primarily with the question of whether tone
features in Siamese are to be assigned to the segment or to some
larger linguistic unit, such as the syllable, morpheme, word, etc.

Restrictions on the distribution of tones in Siamese indicate
that tone is a property of the segment. If the domain of phonological
tone is the segment and if the FALLING and RISING contour tones are
analyzed as sequences of level tones, then we have a principled reason
for excluding contour tones on syllables containing a single vowel
followed by a voiceless stop p t k ?. A summary of the distribution
of tones on various types of syllable structures in Siamese is pres-
ented in Table V. below. An 'X' indicates that the lexical tone at
the top of the column may occur on’ the syllable structure in that
same row; a '0' indicates that the tone may not occur. Syllable
structures (1) and (2) are the smooth syllables, (3) and (4) the
checked syllables (cf. Section 1.1).

LEXTCAL TONES

SYLLABLE MID LOW HIGH FALLING RISING
STRUCTURES
(1) cCvv X X . X X X
(2) CV(V)Cf Cf= X X X X X

mnowy !

= 0 :

(3) CWCf Cf 0 X 0 X

ptk
(4) CVCf Cf= 0 X X 0 0

ptk?

Table V .

Distribution of lexical tones in different types
of syllable structures in Siamese

The absence of a RISING tone on long checked syllables (3) is
considered to be a language-specific fact about Siamese. But this is
not surprising. Statistically, falling tones outnumber rising tones
(Ohala 1973: 3). A higher incidence of falling tones over rising tones
is reported for Chinese (Cheng 1973). Furthermore, it has been sug-
gested (Ohala and Ewan 1973) that more physiological effort is required
for the production of RISING tones as compared to FALLING tones. They
report that for a given pitch interval a subject could execute a falling
pitch faster than a rising pitch. Accordingly, the absence of a RISING
tone does not argue against a segmental analysis of tone in Siamese. On
the other hand, if tones in Siamese are assigned to a larger unit than
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the segment (the only plausible candidate is the syllable), then the |
absence of a FALLING contour tone on short checked syllables (4) ap-
Pears to be purely accidental.

In the Indic (Pali-Sanskrit) portion (approx. 60%) of the Siamese
lexicon, a noninitial syllable (in polysyllabic morphemes) beginning S
with a scnorant segment and following 2 short checked syllable carrying
LOW tone, carries LOW tone if it ends in a stop, otherwise RISING tone.

This generalization has to be Stated at the lexical level of representa-
tion because HIGH and LOW tones on short checked syllables are neutral-
ized to MID tone in this position in everyday speech {cf. Section 4).

s3Pwin 'heaven' sa?mut 'ocean'
s3mdy 'period, age' sd?léet 'phlegm'
kha?ndm 'candy! : kha?not 'coils (of a snake)!
tha?ndn *road!’ ca?rit " tconduct!®
thd?2nSom 'to cherish' ca?ruat 'rocket! ,
cha?ldan 'to celebrate’ sa?nuk 'to be amusing'
cha?ldey 'to answer' sa?ra? "vowel!
but s&?taan 'Thai monetary unit!
sa?kun *family line!
sa?phaa 'assembly, congress'
pha?ian 'power!
kh&?ngen 'grade, vote!'
ché?laay - 'prisoner of war'

These polysyllabic morphemes clearly show that tone in Siamese
is sensitive to surrounding segments (Leben's (1) criterion for seg-
mental tone, cf. Section 3.1), thus evidence in support of a segmental
representation of tone in Siamese, . -

There is additional evidence for Leben's (1) criterion for seg- :
mental tone in Siamese. No HIGH or RISING tone occurs onVSYIIagles f
that begin with p t ¢ k 2. Thus, syllables 1like *pda *kda *taam
*?aaw are not permitted, once again illustrating the close interaction
between tones and segments in Siamese. The only exceptions that I know
of are non-Indic loanwords, onomatopoeic words, exclamatory expressions,
and a few intensifying 'particles!’, egs. ply 'fertilizer (Chinese) !,
260k 'oak (English)', kiuk 'call of a nightbird' bda 'bah!', dampYi
'coal-black!. ‘

As shown above in Table V (cf. Section 3.1), a syllable in Siamese
may consist of 1, 2, or 3 tone-bearing segments. If tones are assigned
to segments, then it is necessary to state restrictions on the permitted
sequences of tones., This can be done easily for syllables containing 1
or 2 sonorant segments, but not for syllables containing 3 sonorant
segments,

I know of no crucial evidence that would force us to choose be- ' '
tween a solution (a) that required identity between the first and second
Segments or a solution (b) that required identity between the second and




third segments in a string of 3 sonorant segments (the underlined tones
are considered to be redundant)

(a) (b)

oM
[anli ol ol R4
Tt
e ol ol o B
T Ome =
T g

Perhaps in favor of solution (a) is the fact that the phonetic pitch
change on contour tones is concentrated at the end. Whether solution
(a) or (b} turns out to be correct, we can see that it would be rela-
tively easy to state permitted tone sequences in a segmental analysis
of tone in Siamese without resorting to an ad-hoc contrivance like
"optional pitch height" (cf. Section 3.1).

As far as I know, there are no ton€ sandhi rules in Siamese that
require information about surrounding segments. Mohr (1973) uses the ;
absence of such rules as a criterion for establishing tone as a supra- '
segmental phenomenon in a particular language., But this appears to be
a pseudo-issue regarding the segmental or suprasegmental nature of tone. :
Other things being equal, one could just as easily formulate conventions
for application of phonological rules that ignore extraneous intervening
material in the domain of the rule.

5.3 On the sequential nature of contour tones in Siamese

This section is concerned with the phonological representation
of the FALLING and RISING contour tones. Are they best represented with
unit contour tone features or sequences of level tone features?

If the domain of phonological tone is the segment, the absence of
FALLING and RISING contour tones in short checked syllables is automati-
cally accounted for if they are represented as sequences of level tones
(cf. also Section 3.2). This generalization is missed if they are re- .
presented with unit contour tone features, Only if we assign tones to
segments do we have a principled reason for excluding contour tones on
syllables containing a single vowel. For instance, syllables 1like *phak

“or *phdk are excluded because RISING (=LH) and FALLING (=HL) tones re-
quire a sequence of 2 vowels on the phonological level of representation.
If tones are not assigned to segments in Siamese, we are left with no
principled explanation for the distributional restrictions on contour
tones. Other minor points that might be made in favor of a sequential
analysis of contour tones are given below.

Other things being equal, a solution that makes use of fewer
features is to be preferred, If the FALLING and RISING contour tones
are analyzed as sequences of independently-motivated level tone features o
HL and LH, respectively, then there is no need to introduce additional
unit contour tone features.,




I know of no productive phonological rules in Siamese that re-
quire decomposition of the FALLING and RISING contour tones into se-
quences of level tone features. In particular, there are no tone
copying rules of the kind reported for numerous African tone languages
(Leben 1973, Fromkin 1972, Hyman and Schuh 1972) where the sequential
nature of the contour tones becomes immediately apparent.

A few shreds of morphological evidence suggest a sequential ana-
1ysis of contour tones: nff 'this' / nti 'this one,' ndn 'that' / ndn
'that one,’ noon 'that farther away' / ndon 'that one farther away'.

I know of no cases where contour tones Cross a morpheme or even
a2 syllable boundary. Some might argue that this testifies to the unitary
nature of the contour tones. To the contrary, it is exactly what one
might expect in a language that has no derivational morphology and no
vowel-initial syllables. Again, lack of evidence neither argues for or
against a sequential analysis of contour tones in Siamese.

4. A case of tone neutralization in Siamese

The HIGH and LOW tones are neutralized to MID on unstressed short
checked syllables (those ending in a glottal stop only)

underlying form citation form derived form
thd?hdan 'soldier!' thd?hdan thahdan
tha?ndn 'road! tha?nén thandn

In this section, arguments are presented against Whitaker's (1969)
solution. Another solution is propesed based on Fromkin's (1972) set of
tone features,

. Adopting Wang's (1967) set of tone features--High Mid Central
Falling Rising Convex Contour--Whitaker (1969: 194-5) argues for (1) as
the optimal representation of lexical tones in Siamese on the basis of
the formal statements (irrelevant details omitted) of the tone neutrali-
zation rules (2} and (3)

(1) MID LOW FALLING HIGH RISING

high - - + + -
rise - - + +

fall -

+
(2) [+fal1] -+ [-fan] env.
(3) +high +° {-high
+ris§J -rise
The two separate rules (2) and (3) fail to reveal what is actually
a single phonological generalization. Note what happens when v try to
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collapse (2) and {3} into a single rule:

(4) | ahigh -high
arise + -rise . env,
~afall fall

In the structural change of the rule, {-high] and [-rise] are required
just in case the input tone is HIGH, [-fall] just in case the input tone ;
is LOW, A collapsed rule for (2) and (3), then, cannot be written with- }
out including redundant features in the structural change of the rule.

Implicit also in (1) -is the claim that Siamese has 4 underlying
contour tones--LOW, FALLING, HIGH, RISING and 1 underlying level tone--
'MID. Such an analysis gives us no principled reason for permitting LOW
and HIGH but not FALLING and RISING tones on short checked syllables.

I propese an alternative solution based on Fromkin's (1972) set S
of tone features--High Mid Low, Using. this set of features, the level
lexical tones of Siamese could be represented as either.

(5) HIGH MID LOW
high + - -
low - -
or (6) HIGH MID ) LOW
high + - - .
mid - -

Formal statements of the tone neutralization rules (7) and (8), based :
on (5) and (6), respectively, indicate that (6) is to be preferred.

{7) | ahigh -high v
-alow i -low env. ‘ |
/ env, _ : '

(8) [-mid] > [ +mid]

Rule (7) abbreviates the two subrules (9a) and (b) (parenthesized
features in structural change of rule are redundant}:

(93 (a) Ehigh] . [-high] '
-low (~low) . : .
// env, _
(b) ,:—high] R E-high_)]
+low ~low . 1 '

The fact that one cannot write the tone neutralization rule based an (5), ' !

without specifying redundant features in the structural change of the
rule, leads us to choose (6).

Note, however, that (6) implies. that the MID tone is closer to
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LOW than HIGH; MID differs from LOW by 1 feature, from HIGH by 2 fea-

tures. I do not know of any phonological evidence to support this claim.

Note also that (8) requires the application of the sequence structure
condition--If [+mid] THEN [-high] - in order to derive the correct sur-
face forms. Nonetheless, this solution is to be preferred because it
permits us to state a single phonological generalization in a single
rule,

Optimal solutions constructed with other sets of distinctive fea-
tures for tones--Wang 1967, Woo 1969, Maddieson 1870, Halle and Stevens
1971--would also require that a lexical redundancy reapply to the .out-
put of the tone neutralization rule.

5. Summary

An argument that has been advanced in favor of analyzing tone
segmentally in Siamese--namely, the neutralization of contour tones in
fast, casual speech--is untenable. A systematic acoustic investigation
of these putative cases of tone neutralization shows that RISING and
FALLING contour tones are not neutralized to level tones in fast, casual
speech. Other arguments, however, can be given in favor of assigning
tones to segments on the phonological level of representation as well as
analyzing contour tones as sequences of level tones. Further, a solu-
tion is proposed for a real case of tone neutralization--HIGH and Low
tones neutralize to MID on short checked syllables--and this is shown
to be preferred over competing alternative solutions.
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"A Renanalysis of Some Phonological Rules in Thai"

0. Introduction

The aim of this paper is to show that tonal neutralization on CV
syllables - whereby an underlying contrast between HIGH and LOW is
neutralized to MID - depends not only on the position of thé CV syllable
within the word, but also on the presence of an internal word boundary
in the underlying forms of certain ﬁolysyilabic words. The alternate
pronunciations of these polysyllabic words (one alternant exhibits the
tonal neutralization whereas the other ﬁne does not) is then accounted
for simply as a difference in the underlying forms. The presence of an
internal word boundary blocks application of the rule that neutralizes
the underlying tonal contrast.

It is also shown that despite the fact that only CV syllables aris-—
ing from underlying /CV?/ may undergo tonal neutralization, the dele-
tion of the glottal stop must be formulated as a separate phonological
rule. The latter must also be extrinsically ordered before the tonal
neutralization rule.

1. A Brief Sketch of Thai Phonology

For the benefit of those readers not already familiar with relevant
background information om Thai phonology, I will briefly discuss the
distribution of tones (Section 1.1}, styles of speech (Section 1.2),
the structure of the lexicon (Section 1.3), and rhythm at the level of

the word (Section 1.4).
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1.1 Tonal Distribution

Thai has 5 contrastive tones on nonstopped syllables - that-is,
those syllables not ending in a stop segment p t k or ? ~ MID (unmarked),
LOW (\), FALLING (A), HIGH (), and RISING (V). On stopped syllables,
however, the distribution of these tones is far more restricted. Only

_yngh koot .
the FALLING or LOW tone may occur on stopped syllables containing a

fa g foo!

long vowel or diphthong; only HIGH or LOW tone iay occur on stopped
syllables containing a short vowel. It is the latter type of stopped
syllable that we will be mainly intérestéd in throughout the paper.
For'more detai}ed discussion on the distribution of tones in Thai, see
Henderson 1949, Abramson 1962, Haas 1964, Noss 1964, Anthony and others
1968, and Gandour 1974a.

For the purposes of this paper, it is necessary to draw a distinc-
tion between those short stopped syllables ending in p t or k (here-
after abbreviated as CVS) and those ending in a glottal stop (here-
after abbreviated as CV?). The motivation for this dichotomy in short
stopped syllables will become apparent later in the paper.

It is further éssumed that the glottal stop in CV? is present in
the underlying forms. TFor arguments in support of this analysis of the
glottal stop, see Gandour 1974b.

1.2 Speech Styles

Thai is generally considered to have 3 speech styles or tempos
(Henderson 1949, Abramson 1962) - (1) an 'isolaﬁive' speech style that
characterizes words as pronounced with a slow, deliberate pronunciation
of each syllable. In this speech style, each syllable is fully arti-

culated. There are no surface phonetic CV syllables and no neutraliza-

tion of the underlying tonal opposition between HIGH and LOW tone on CV?
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syllables; (2) a 'combinative' speech style that characterizes words

as pronounced-in connected speech at a moderate tempo. In this speech

style, only the final syllable of a phrase is fully articulated. In ; '
non-£final position surface phonetic CV syllables occur as a result of }f ’
the loss of the syllable-final glottal stop. The underlying HIGH and
LOW tones on these syllables are neutralized to MID; (3) a "rapid com-
binative' speech style that characterizes words‘as preonounced in con-
nected speech at a fast tempo. Like the combinative speech style, only
the final syllable of a phrase is fﬁlly articulated. Again, there is

.loss of contrast between the HIGH and LOW tones on CV syllables derived

|
from CV?; but, Iin addition, surface CV éyllables arise from the loss of - ii
syllable-final stop segments in CVS syllables. The latter, however, i
do not undergo tone neutralization.
| |
The above characterization of speech styles in Thai is not intended.
to be exhaustive, but simply to point out some of the more salient «
phonetic features that differentiate them. It should also be mentioned
that there is disagreement over the number of speech styles. Hiran-
burana 1971 posits as many as 5. Since none of the issues raised in
this paper hinges crucially on whether there are more than 3 functional |
speech styles, I will gimply follow Henderson's 1949 original tri-
partite classification of speech styles - (1) isolative (2) combinative
and (3) rapid combinative,
Of particular interest in this paper is the relationship between
the loss of the syllable-final segmeﬁt an& the neutralization of the

HIGH and LOW tones to MID im the 3 different speech styles - as

summarized in Table 1.
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Table 1. Relationship Between Loss of Final Stop Segment

and Loss of Tone Contrast

Speech Style Loss of Final Stop Loss of Tone
Segment Contrast

isolgtive Ve ne ‘ no

Cvs no no
combinative cve yes. yes

Cvs ‘ no no

cv? yes yes
rapid :
combinative CvVs ‘ yes no

1.3 Polysyllabic Words

‘The native core vocabulary of Thai'ig basically monosyllabié. It
is this part of the Thai lexicon that is used for historical—compa;ative
studies of the languages in the Tail family (Gedney 1973). There are,
however, numerous polysyllabic words in modern Thai. Most of these
words can be traced back to earlier compound formations or Pali-Sanskrit
loanwords. The latter constitute a sizable portion of the Thai lexicon,
roughly comparable to the Latin-Greek component of the English lexicon
(Gedney 1947:ii).

From a diachronic point of view, the majority of these polysyllabic
Indic loanwords are morphologically complex. Some Thai speakers, however,
apparently have reanalyzed them as single morphologically-simple lexical
‘items:. As I will show in Section 4, whether or not the internal composi-

tion of the word is considered by the speaker to be moxrphologically

simple or complex has a predictable effect of the application of the
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rule that neutralizes the tonal contrast on CV? syllables in non-final
position.
1.4 Word;Level.Rhythm

Previous discussions of the role of 'stress' or 'prqminence' in
Thai have been rather sketchy (see Noss 1964 Haas 1964 Warotamasik-
khadit 1967 Hiranburana 1971 Surintramont 1973). Though there is agree-—
ment that the syllable in word-final position is the most prominent,
none of the earlier discussions provide an adequate account of the fact
that the observed rhythmic differenées are to be attributed to a number
of phonetic pérameters including pitch, dﬁration, and vowel quality.

Generally speaking, all non-final éyllabies in both the combina-
tive and rapid combinative speech styles get 'reduced' with respect
to the above—ﬁentioned phonetic parameters. The particular way in
which a syllable gets reduced depends on ‘the underlying shape of the
syllable, its position in the word, and, in some cases, the presence or
absence of a word boundary. An underlying CV? in non-final position
generally loses its underlying tone (HIGH or LOW) as well as the glot-
tal stop. This reduction of CV? syllables is one of the principal de-
terminants of rhythm at the word level in Thai. In the remainder of the
paper, I will focus on the phonological rules that bring about the re-
duction of these syllables.
2. TONE REDUCTION and GLOTTAL STOP DELETION: A Single Phonological
Rule?

As we proceed through the data, consider the basic claim of the
paper - namely, that the neutralization of the underlying HIGH and LOW
tones- on CV? syllables to MID depends not only on its position in the

word but also on whether or not it is followed by an internal word boundary.
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First, observe that the neutralization of the HIGH and LOW tones
does not take place on CV? syllables that occur word-finally. Thé
isolative fofm appears on the left, the combinative form on the right.
The isolative form is taken to he undérlying (see also Warotamasik-
khadit 1967 and Surintramont 1973). To simplify the presentation,
changes in vowel quality on non-final syllables are not indicated since

they do not appear to bear on any of the issues raised in this paper.

(1) Aisolative (underlying) form . combinative form
\ N ' ' \
sa?ti? 'consclousness' sati?
NN \
ka?pi? 'shrimp paste’ kapi?
NN '
sa?la? 'to sacrifice' sald?.
W 7 ¥ 1 <
ka?tha? skillet katha?
\ / s
ka?thi? 'coconut cream'’ kathi?
; . /s
tha?1o? 'to quarrel’ thalo?
tﬁ%?ngh Troad’ thandn
4 v v
tha?haan 'soldier' thahaan
;o Y
thu?ra? 'business' thura?
(RN <
ku?laap 'rose' kulaap
7
witnay 'digcipline’ winay -
N »
ki?laa 'sports’ kilaa . -

What happens to the initial CV? syllable in these bisyllabic forms
in the combinative speech style iz neutralization of the HIGH and LOW
tone to MID and loss of the syllable-final glottal stop. Here, I must
point out disagreement over the phonetic representations of the com-
binative forms, 0f the two earlier generative phonblogical studies
that deal with the problem of tone neutralization in such bisyllabic

words, both claim that CV? syllables that contain a high vowel are not
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subject to the tone neutraliztion rule. Warotamésikkhadit (1967:567-
_569) posits 2 separate tone neutralization rules - the first applying
to CV? syllables containing the low back unrounded vowel /a/, the second
applying to CV? syllables containing high vowels /i u/ with LOW tome.
Surintramont {1973:141, footnote 5), on the other hand, simply treats
CV? syllables containing high vowels with HIGH tone as exceptions to the
tone neutralization rule.  Both of these analyses predict that the phonetic
représentation of the combinative form of the word meaning 'discipline'
would be [wi;ay].
Quite to the contrary,'I claim that the rule that neutralizes

the underlying opposition between HIGH énd LOW tones on CV? syllables
applies without exception including CV? syllables containing high vowels
with HIGH tone. Although the absolute fundamental frequency of.these
syllables remain higher than the others in combinative. forms,I contend
that whatever differences in pitch that may be recorded are to be at-
tributed to the intrinsic pitch associated with different vowel heights
(Parmenter and others 1933, Lehiste and Peterson 1960, Ladefoged 1964,
Lehiste 1970, Mohr 1971, Lea 1973, Pike 1974) and/or the type of pre-
ceding consonant (Lehiste 1970, Mohr 1971, Lea 1973, Gandour 1974c).
Thus, these aifferences in pitch that may be ascribed‘to different

vowel heights need not complicate a particular grammar of Thai; they
simply reflect intrinsic universal constraints on the speech production
mechanism.

The following set of polysyllabic words indicate that CV? syllables

reduce in other positions as well as penultimate.
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(2) isolative(underlying) form combinative form

terateful’ kg?tanyuu ~ katanyuu \
"poor’ ?;?naatHX; ?anaathgé .
'future' ?;?naakhg; ?anaakhéi {
'sailor' ﬁé?laasi& kalaasfi

"elub' gﬁ?moosSén samoosobn '
'station' éa?thégnii . sathaanii : {
"insignia' éh?naaloom 7 . 2unaaloom }

The next set of words, fof which the phonetic representation of the
forms in all 3 speech styles are given, shows the motivation for the : | i

distinction between underlying CV? and CVS syllable structures.

(3) : isolative(underlying) combinative rapid com- }
form form binative :
form i ;
VooN \ . \ \ ~ ~ ‘ ;
'dirty' sokka?prok sokkaprok sokaprok 3
VA s s /s ’ a
'radio’ witthal?yu? witthayu? withayu? ' ‘
' ' \ /. s \ 4 \ ’ : :
to emigrate oppha?yop opphayop ophayop ' ’
FooN s ’ l‘ i
'January' mokka?raakhom mokkaraakhom  mokaraakhom i |
' ' N N / s ! ‘
July ka?rakka?daakhom karakkadaakhom karakadaakhom < i ;
j
|
'obscene' s;ppa?don s;ppadon s;padon
: ;

Only CV syllables derived from CV? get their tone reduced to MID.
Note, in particular, that CV syllables in the rapid combinative forms

that have been derived from underlying CVS syllables preserve their

original underlying tones (see Table 1 - Section 1.2}.

So far, the data would seem to indicate that the deletion of the
glottai stop and the neutralization of the HIGH and LOW tones to MID ‘
constitutes a single phonological process. This claim is made explicit

in both of the 2 earlier generative phonological studies. Surintramont
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(1973:136), for instance, says that "...the neutralized mid tone short
voweis are the result of the deletion of the glottal stop in...non-final
unstressed position..a syllable of the shape CVS does not undergo
neutralization even though it is unstressed, simply because final stops
never get deleped. The tone neutralization process is clearly a con-
sequence...of the loss of the glottal stop at the end of the syllable...
they are not two separate processes..."

This claim, however, turns out to be false as shown by the follow-

ing examples, where a glottal stop has been deleted but with the under-

lying HIGH or LOW tome remaining in the (a) alternant of the combinative

form.
(4) isolative {underlying)form combinative form
(a) - (b)
‘condition' s;?thg;nébkéan ’ sathéégékaan sathaanakaan <
"to protect' ?a?nu?baan ' ?aqﬁgaan ?ané%aan
'federated state'’ sg?hz?rék sahérét sahaié%
'agriculture' ka?é}?kam kaéikam kasikam
K327 2 kgm Uasikgm

5till other words can be found which do not permit tone reduction in
the combinative speech style even though the glottal stop has been de-
Jeted.

(5) Isolative (underlying) form conbinative form

(a) (b)
/ Y S /s s N / A
'Buddha image' phra?phuttha?ruup phraphuttharuup *phraphuttharuup
The combinative forms (a) in both (4) and (5) then clearly show
that it is not possible to collapse the deletion of the glottal stop
and the neutralization of the underlying tonal contrast into a single

phonological rule. To do so simply misrepresents the facts. Now that
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el S}: wo?'{/ \

we have established the need for separate rules, I would next like to
take up the question of how these 2 rules are to be ordered with respect

to each other,

3. Ordering of TONE REDUCTIION and GLOTTAL STOP DELETION

The isolétive forms présent no problem for ordering of TONE RE-
DUCTION with respect to GLOTTAL STOP DELETION. These rules simply don't
apply in that speech style. Although bqﬁh rules apply in the combina-
tive speech style, those forms too preseﬁt no problem in rule ordering.
The rules are intrinsically ordered with respect to each other since the
only CV syllables that could possibly sérve as input to TONE REDUCTION
are those that result from the deletion of the glottal stop. In the
rapid combinative speech style, however, we do encounter a problem in
rule ordering because of more than one possible source for GV syllables
- those that are derived from underlying CV? syllables and those that are
derived from underlying CVS syllables. Somehow we must account for why
those CV syllables that originate from underlying CVS syllables do not
undergo TONE REDUCTION, whereas those CV syllables that originate from
underlying CV? syllables do. The situation in the rapid combinative

speech style may be summarized as follows:

-~ Vv S \
cvs\ cvs Cuss CV?2 cV?
\Y]
v \‘ /
cv

cv AV
The most obvious solution that comes to mind, within the framework:

of generative phonology as presented in The Sound Pattern of English

(Chomsky and Halle 1968), is to extrinsically order the rules as shown
informally in (7) below, the effect of which will be to prevent those
CV syllables originating from underlying CVS syllables from undergoing

TONE REDUCTICON.
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(7) 1. cv?2 > (Vv
2, €V > MID
3. CVs » CV
A formal statement of the rule that deletes the glo%tal stop 1s
given below. For a detailed justification of this particular formulation,
see Gandour 1974b.

(8) GLOTTAL. STOP DELETION

? - @/ C
A rough formalization of the rule (éimplified a bit for purposes of
not
this discussion) that changes CVS syllables to CV 1s given in (9). It [
CV3S ~ (VS npt CVS»CU . tdiof
is a consonant degemination rule ~ deleting the first of 2 consonants

sharing the same place and manner of articulation.

(9) CONSONANT DEGEMINATION

place of place of
articulation articulation
@ 2

Condition: rapid combinative speech style

The forms below illustrate how this rule applies.

(10) isolative(underlying) combinative rapid com~
form form binative
form
. , . \ VS \ /! \ s
to emigrate ?opphalyop ?opphayop 7ophayop

/s LA s/ A /7 A
'Buddha image' phra?phuttha?ruup phraphuttharuup phraphutharueup:

'gulde makkho ttheot nakkhitthest — makndthddt
The TONE REDUCTION rule will be formulated in Section 4.
Another possible solution would be to impose a 'global condition'
(see Lakoff 1970, Surintramont 1973)_0n TONE REDUCTION such that the

rule could discriminate - that is, look back to the underlying forms -
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between those CV syllables that come from an underlying CVS and those
that come from an underlying CV?. This solution, however, entails the
use of a mechanism that greatly strengthens the power of a generative
phonology. As indicated in (7), the mechanism of extrinsic rule order—
ing more than adequately handles the problem. Accordingly, we must opt
for solutions that make use of as little theoretical machinerj as
possible, and yet, at the same time, capture what appear to be the
correct linguistic generalizations.

Interestingly enough, proponents of unordered rules run into an
embarrassing situation here since it is not possible to collapse
TONE REDUCTION and GLOTTAL STOP DELETIOﬁ into a single phonological
rule (ef. Section 2).

Concerning the ordering of TONE REDUCTION with respect to other
relevant phohblogical rules, I next want to consider VOWEL SHORTENING -
the rule that shortens underlying long vowels in non~final position. It
has been élaimed (Warotamasikkhadit 1967, Surintramont 1973) that VOWEL
SHORTENING must be extrinsically ordered after TONE REDUCTION in order
to prevent the CV syllables that result from the application of VOWEL
SHORTENING from losing their original underlying tones. This claim is
based on the following formulation of VOWEL SHORTENING.

| (11) VOWEL SHORTENING
Ww - v

This rule makes the explicit claim that the length of the vowel in
cv éyllables that come from underlying CVV is the same as in CV syl-
lables that come from underlying CV?. Since the tones on underlying
CVV syllables are .preserved in both the combinative and rapid com-

binative speech styles, VOWEL SHORTENING must come after TONE REDUCTION
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in the ordering of the rules.

Unfortunately, both Warotamasikkhadit 1967 and Surintramont 1973
misrepresent the phonetic facts when they suggest that VOWEL SHORTENING
yields vowels no longer than short vowels derived from underlying short
vowel syllables. As mentioned earlier in Section 1.4, all non-final
syllables get reduced in some way. An underlying CVV syllable does, in-
deed, get its long vowel shortened in the combinative and rapid com-
binative speech styles but in varying degrees depeqding on the accom-
panying tone. Only when the underlying cyV syllable carries a MID tone

- does the long vowel become as short as those short vowels that arise
from underlying CV? or CVS syllables; fér example, 'food' /?aahag;/
[?ahégn], 'language’ /phaasgg/ [pﬁaséé], 'minute' /naathii/ [nathidi].

It is expected that these observations based on auditory impression will
be borne out in an instrumental phonetic ‘investigation on the relation-
ship.between.pitch and vowel length in Thai. For some preliminary
discussion on the relatilonship between VOWEL SHORTENING and TONE RE~
DUCTION, see Gandour 1974a.

4. TONE REDUCTION: Its Form and Manner of Applicatiocn

There are numerous polysyllabic words in Thai that contaln sequences
of 2 or more CV? syllables. In this situation, the gquestion arises as
to which of the CV? syllables in the sequence may undergo TONE REDUC~
TION. How this qygstion is answered will partly determine how the
TONE REDUCTION rule iz to apply -~ that iz, from left-to-right, from
right-to-left, simultaneously, etc.

Consider first the words listed in (12). TFor each of these words,
combinative form (a) shows that in a sequence of 2 adjacent CV? syllables,

it is the second CV? syllable that retains its tone. The alternate
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pronunciations of the combinative form represent those of my informant.
Judgments of the morphological composition of these words, as with all
other words in this paper, are based primarily on Gedney's (1947) analy-

sis of Indic loanwords in Thai. The status of the parentheses en-~

closing the internal word boundary in the underlying forms will be taken

up shortly.

(12) isolative (underlying) form combinative form
(4 ’ (a), , ! (b),
'approval' ?a?nu? (#)mat . ?anumat Panumat
" /A
'to permit' ?a?nu?(#)yéét Tanuyaat ?anuyégt
\ /
'to protect’ ?atnu?(#)baan ?anubaan ?anubaan
L ‘ 7/
‘civilization' - ?aara?ya?(#) tham ?aarayatham  ?aarayatham
Lo NS /7 /
"Thumanity' ma?nutsa?ya?(#) than manutsayatham manutsayatham
;o7 s / /
'culture' watthat™a? (#)tham . watthanatham watthanatham
Y4 . /
'death’' moora?tna?(#)kam mooranakam modranakam
“ A
'agriculture' ﬁé?si?(#)kam kasikam kasikam
LU I N 7/ /
'federated state' sa?tha?(#)rat saharat gaharat
LY
'cooperative' sa?ha?(#) kam sahakam sahakam
\ N
"federation' éa?ha?(#)phan sahaphan sahaphan

‘Based on words in (12), Surintramont (1973:135) argues that the
tone neutralization rule must apply from left-to-right - "In bisyllabic
wordé (cf. Section 1-(1)), the Reduction rule always neutralizes the
first syllable to mid tone 1f it neutralizes a tone at all. So it
seems natural to ué that a hypothesis...which effectively relates the
directionality of tone neutrglization to the first syllable, and, sub-
seque;tly, to a left-to-right application of the rule, is basically a

sound claim."

This claim, however, turns out to be observatienmally inadequate.
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One need look no further than the words presented in (13). In these
words it is the first CV? syllable, not the second, that retgins its
tone in a sequence of é adjacent CV? éyllables. Surintramont simply
based his analysis on too restricted a set of data, and even more sig-
nificantly, totally ignored the morphological make~up of these words

and its effect on the application of the TONE REDUCTION rule.

(13) isolative (underlying form combinative form
(a) (b)
\ \ ' SN
'poet’ cinta? (B ka?widi cintakawii cintakawii
\ v \ v v
'lecture' paatha?(#)ﬁg?thaa paathakathaa paathakathaa
/ ’ ‘ /
'literature' - wanna?(#)kha?dil wannakhadii wannakhadii
v/ / / V)
'written article' saara?(#)kha?dii sggrakhadii saarakhadii
LN /7 SN / / /
'algebra' phitcha?(#)kha?nit  phitchakhanit phitchakhanit
/N / LN /
'decimal’ thotsa?(#)ni?yom thotsaniyom thotsaniyom
SN NN N A /7 A
'statesman' rattha?(#)bu?rut ratthaburut  ratthaburut
£ /N /
'coup de tat' rattﬁ%?(#)pfg?hégn ratthaprahagn ratthaprahégn
VAR \ /N /
'congress' rattha?(#)sa?phaa ratthasaphaa ratthasaphaa

Notice that in both (12) and (13), a non-final CV? syllable gets
reduced unless it is immediately folloﬁed by a word boundary. It would
appear, then, that any attempt to formulate TONE REDUCTION would have
to take morphological considerations into account. Indeed, when we

consider words like those in (14), which contain a sequence of 3 CV? .
A Y

syllables, we can further see the influence of the internal morphological

composition of these polysyllabic words.

86




. (14) dsolative (underlying form combinative form

y (2) (b)
N \ rd - / : 4
'east' bu?ra?(#)pa?thit burapathit burapathit
A N A N N 7/
'Royal Academy'raatcha?(#)bandittalya(#) régtchabandittayasathggn
5

.\ v A
sa?thaan

A N Vv
raatchabandittayasathaan
To account for both the morphologically simple and complex poly~

syllabic lexical items, I propose that TONE REDUCTION be formulated

as follows:

(15) TONE REDUCTION

[;ng]l+- [+MID] [ [+segment]2

This rule reduces HIGH or LOW tone on a CV syllable to MID unless

it is immediately followed by a boundary unit. The CV syllable must be

followed by a minimum of 2 segments in order to block the rule from
applying to CV? syllables in word-final position. If the subscript
were 1, the rule would incorrectly reduce the tones on these word-
final CV syllables as well. The rule applies simultaneously within a
word.

To account for combinative forms (a) and (b), I assume that

either of 2 possible underlying forms for the morphologically complex

lexical items are available to, at least, some speakers. One underlying
form contains the internal word boundary, the other does not. This has

been indicated by paréntheses in (12), (13), and (14) above. What deter-

mines which underlying form is selected on a given occasion I leave as

an open question for the sociolinguists. Nevertheless, there are clearly

2 variant pronunciations of the combinative forms that must be accounted

for.
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Moreover, based on my own observations and those of my informants,
it appears that some speakers only have the underlying form without the
internal word boundary. This is just what we might expect since the
words in queétion are mostly learned words of Pali-Sanskrit provenience
and not ipstances of any productive derivational morphology. Some
speakers apparently have already restructured these words as morpho-
logically simple-lexical items.

Evidence from English loanwords in Thai tends to point to the
latter underlying form as dominant in some sense. Open syllables in
English loanwords are invariably pronounced with MID tone. 1In other
words, TONE REDUCTION (15) applies with‘no regard for the internal
moxrphological composition of the English word. There is no variation
in the pronunciation of these loanwords. A few examples are given in

N

(16). More discussion on English loanwords in Thai can be found in

Henderson .(1951) and Gandour {(19744).

(16) English Thai (combinative form)
Florida flalidéé
. A
Rotary rotarii
A
Kennedy khenadii
A
uranium yureniam
: / A
technology thekndlocii
: A
furniture fenicss

Positing altérnate underlying forms for certain polysyllabic lexical
items clearly allows ug to give a reasonable account of tone neutraliza-
tion. The fule applies simultaneously to all non-final Cv,syllables un-
less they are followed by an internal word boundary. Any complication
with regard to TONE REDUCTION then lies not with its manner of applica-

tion, but instead the underlying form to which it applies.
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EVIDENCE FROM LUE FOR
CONTOUR TONE FEATURES*

3

',Ia_ckson T. Gandour
Depariment of Linguistics UCLA

Introduction’

In the study of tone in generative phonology, there
has been much discussion as to whether contour tones
should be represented phonologically as single indivisible

_units or as sequences of level tones, Some generative

phonologists, including Woo (1969) Maddieson (1970)
and Leben (1973), take the position that a theory of
generative phonology should 7oz permit contour. tone
features on the phonological level of representation;
others, including Wang (1967) Yen (1970) and Mohr
(1973}, take the position that contour tone features should
be permitted, o, .

Much of the evidence cited jn support of the former
position is taken from African’ languages and American
Indian languages, whereas much'of the evidence cited in
support of the latter position is taken from the languages
of the Sino—Tibetan family together with many neigh-
boring languages of Southeast Asia (see, however, !
Elimelech (1974) where evidence from Kru, a language

» Thanks to Vicki Fromkin, Peter Ladefoged, and Ian Maddieson

for helpful comments on an earlier version of this paper. This

" research was supported by the National Science Foundation,
. Grant GS 37235,
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spoken in West Africa, is given in support of underlying
contour tones). : :

It is clearly an empirical issue as to whether a theory
of generative phonology musf allow for the possibility of
contour tones us single units on the phonological level of
representation. A phonological “theory which excludes
+ contour tone features is more highly constrained, thereby
limiting the class of grammars and languages, and thus
preferable, But a constraint on grammars which obscures
what is “rcally guing on,” that is, which fails to reveal
generalizations, cannot be empirically justified. *

.

The psychological implications of these two different
representations of contour tones were stated by Sapir
(Pike 1948:8, footnote 13, excerpts from a letter dated
July 14, 1938):

It is of course true in a purely physical sense that
‘all tone languages can be analyzed in terms of
register.” All this means is that you can't have
‘movement” without having an A from which
you move to B. Hence one may claim necessary
priority of points A and B to movement from
A to B. But movement from A to B (a physical
statement) is not really the same thing as
movement in a direction away from A and
toward B. Psychologically, one can have -an
experience of such ; movement without being

able to ‘geometrize’ in terms of fixed points
Aand B ... ‘

Given the possibility of these two different psy-
chological interpretations of contour tones, a theory of

=
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generative phonology must be able to provide alternative
feature representations for the same physical pitch con.
tours. That is, we would expect to find that pitch con.
tours wauld functlon dlfferently from language to
language.

In this paper I will investigate a case of tone sandhi
from Lue, a Tai dialect spoken principally in the southern

part of Yunnan Province, China, that seems to require .

not only the contour tone feature RISING but also the
tone feature CONTOUR. The latter feature has not
recgived much attention in the literature since Wang
(1967) proposed it as a phonological feature of tone.
Fromkin (1972) suggests that such a feature is necessary
for descriptively adequate phonetic representations but
leaves open the question of whether it is also necessary
for phonological representations. This paper suggests that
only by postulating the feature CONTOUR in underlying
phonlggical representations in Lue can we capture what’

.appear to be the correct linguistic generalizations.

" Data L '

According to Li (1964), Lue hag 6 contrastive t‘onest. '
;&1 .55 ] .(high level)

C#2 .81 PN (falling)
#3 25 ./ (high rising)

cf4 33— (mid level) .
#5 13 ] (lowrising)or 11 1 (low leve])
#6 22 | ] (mld-low 1evel)

A 41
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The distribution of the alternant phonetic shapes of . ‘[:‘.]
tone # 5 is given below. Note that a pause boundary is' 2
represented as “&." o

b ' f
11 _l occurs before {25 1 }
stN )
13 /{ occurs before (22— | L
33 — S
55 7] . !
& ' i

The following examples illustrate the distributional | it
restrictions of the alternant phonetic realizations of tone : I

# 5. | | s
' kay?  ‘tokill a chicken' IR |

xall  kun¥ ‘1o kill a person’ € . ,

xal?  nok 33 _. ‘tokill a bird’ mjevt s

xal?  pet® ‘o kill a duck’ Hleve!

xa'? & " o kil '

Xa

Li merely states the distributional restrictions on the
allotones of tone #5; he presents no arguments for
taking one or the other to be bagic. In the section Pl
below, where possible alternative solutions for handling ‘
the tona! alternation will be eveluated, we will see that Fooy
solutions that posit 13 as basic are to be preferred,

Alternative Solutions ' ‘ 1

It is clear that there are any number of observa- : ST
tionally adequate ways.io account for the alternations of
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tone- #5 The question is, what is the correct solution?
The following alternative solutions utilize the set of
phonological features of tone proposed by Wang (1967)
that include contour tone features FALLING, RISING,
and CONTOUR; or the set proposed by Fromkin (1972)

excluding ¢lassificatory contour tone features as given

below: ‘ T
[, Wang (1967) ~ Fromkin (1972)

CONTOUR HIGH '
HIGH | ' MID

.CENTRAL - = . LOW
MID -
RISING '
FALLING

Solution (a). If we assume ‘that tone #5 is re.
presegted as 11 phonemically and that Wang’s features
are used, three features are needed on the systematic
phonemic level, HIGH, CENTRAL, and CONTOUR, as
shown in (1). Only the feature specifications closed by
the solid line are distinctive; the other feature specifica-
tions are predictable by redandancy conventions or by
phonolgical rule. L

Al #1 #2 #3 #4 #5 $#6-
. 55 31 3 33 1 22 13
high + . 4 T
central | ~ R v -
© contour| — T+ - -
rising I
\ s
96
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The feature RISING is added by phonological rule,
as shown in (2). In this solution, as in all other solutions,
tone 4 3 is analyzed as. 35,

(2) ~high [—contour
—central rlsmg
—contoui| ? ‘+contour
22
33
1113 7 —— 55
&

Solution (b). Assuming once more that tone #5 is
represented as 11, and using the Fromkin features' which
require that the contour tones be represénted as tone
scquences, the following matrix of the phonemic and
phonetic tones results, with the 13 tone derived by rule

* (4), Since long and short vowels do not contrast in Lue,

this will require the use of a nonsegmental tone bearing
unit for the contour tones.

‘ v I '3 L )
@[ #4243 44 5 46

I 69, 31 35 33 11 22 113

high R L N I
mid — et e 4t |y
low —— =t e wm ot gt | e
44
97
:




@  [tlow]s [rmid] [high]
~low| | |+low|
.. 22}

1113 | ~—{33

| 55

&
Whatever set of features age used, a solution which
posits tone #5 as upderlying 11 and deriving 13 would
appear to be ynnatural, There is no plausible reason why

a low level tone should become a rising tone (using

Wang's contour features) before either a level tone or

before a pause. Assuming contour tones as sequences of
level tones does not help since a rule which would change

. a sequence of two low tones into a low followed by a mid
before either a sequence of identical level tones or pause
is equally implausible. The distributional evidence too

suggests that 11 cannot be underlying since it is far more .
restricted in its privileges of occurrence, Furthermore, '

with 11 in the phonemic inventory, it is necessary to
postulate 4 phonemic level tones. This would leave us

with a highly marked inventory of tones in terms of’

statistical frequency of tonal systems among the tone
- languages of the world, For all of these reasons, then, it

Is difficult to justify 11 instead of 13 as underlying tone.

#5.

f
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If we therefore posit 13 as the underlying tone, we

~are still faced with a decision as to which set of tone

{eatures best reveals the “natu;‘alness" of the tone sandhi
rule.

Solution (¢}, Assuming that tone # 5 is represented

as 13 and vsing Fromkin's set of tone features, we have

the matrix of phonemic and phonetic. tones as given in
(5). In this solution, as in all of the remaining solutions,
tone #6 is analyzed as 11, !

7L 42 43 4 5 fs

5 31 33 13 11 :
high I SR
low —— et ot e e b
(b) -—hl h!gh hlg hlg o h]g
low 1ow +low
1311 |/
- 35 :
' }

Rule (6) says that the end point of tone #5(1§)assi-
milates to its beginning point (13) and, at the same time,

dissimilates to the beginning point of the tone on the .
following syllable, (31} or (35). Technically speaking,
this rule yields the correct output, but seems highly '

implausible.
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* Solution (d). Another possible |aatnalysis using the
features HIGH and MID in the systematic phonemic
inventory is given in (7) and (8). Although the use of the
latter pair of features enables us to simplify the structural
description of the tone sandhi rule, we are still left wntha
phonetically 1mplausxble rule

@ | 1 #z #3 da 45 #6
55 31 35 33 13 1
high ++. —7-' —_ e e e

© o Lo el
13—'-51111/ . l{3l} / ‘,'.

) 35
Solutions (c) and (d), in) which contour tones are
analyzed as sequences of tones are highly' suspect, Why
should a tone sandhi rule depend not only on the immedi.

ately preceding and following tones but also on a follow-
i, ing sequence of ¢fwo tones? ) }

i

Solution '(e). Again assuming ‘that tone ]fl 51is -

. represented as 13 phonemically, let us now consider a
solution that is formulated with the contour tone features
RISING and FALLING. If we assume that the tones in .
Lue are represented as shown in the matrix below, then it

. is possible to write a rule like (10) that handles the tona] '
 alternation correctly. ’

K o
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B

@ |41 42 43 44 45 o
5% 31 35 33 13 1
high - - - -
central - - - I
rising - - + -+ -
falling} - + - - - -
{10) ~high . high
—)Brisingﬂ/——-—-
+rising ! A rising
-4 falling
31
13-—)11/—
35 | \

Rule (10) does not present the problem inherentin an
analysis which excludes contour features in that the
structural description of the rule does not require a com-
plex sequence in the environment. But it does not strike
oncas a natural or phonetically plausible rule. Why
should a rising tone become a non-rising tone hefore a

segment whose tonal features HIGH and RISING have

the same value, and with both of these features having
tlie opposite value specified for the feature FALLING?

Solution {f). Once more using Wang's set of tone
features, but this time positing the feature CONTQUR
as well as RISING in the systematic phonemic inventory,

44 .
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we are finally able to formulate what looks like a phone-
tically pausible tone sandhi rule, as shown in (12). "
!

{
an | #1 #2 43 #4 $5 f6
56 31 3 33 13 11
high + - + - - -
central | — - . — + - =
| rising | - - '+ -+ -
contour] — * - + -
(12) ~high
' +xjsing _yE—contouEI / EcontouEl ‘
= .
) 31 .,
1311 /-—- . :
35 o

This rule says that a low-rising contour tone changes to a
low level tone when immediately preceding other contour
tones. Although no data are provided in Li's (1964) .
paper, this rule would apply before 13 as well as 31 and a
35. This particular tonal alternation, I would like to
suggest, is an instance of a more general process of tonal
dissimilation whereby a certain member of a tone class
(13 is a member of the class of contour tones) becomes
unlike other members of the same class (31 and 35 are the
other members of the class of contour tones) by changing
the specification for the defining feature of that class. The
rasult of this dissimilatory process is the simplification of

" a contour tone in non-final position, a well-attested tone
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sandhi phenomenon i - the tone languages of the world “ -
(Pike 1948, Wang 19, Hyman and Schuh 1974). In .
addition, from a physiological perspective, it seems reason.. !
able to speculate that the laryngaal adjustments required ' o
{or transition Letween two contour tones in sequence is ‘ -

more complex than those required for transition between L :
a level tone and a contour tone in sequence. B

Thus, in order to reveal what appears to be the v
correct linguistic gencralization, we see that it is necessary
to use not only the contour tone feature RISING but also, n

and more impurtantly, the feature CONTOUR itself. For ° .
additional evidence in support of the feature CONTOUR R

as a classificatory feature, see Wang (1967:99), ' , {
Conclusion . _ I_
Based on the evidence from Lue we can see that a o

theory of phonology must permit the specification of Lok
contour tones as single indivisible units on the classifica- '
tory level of representation, In addition, it must allow for . ;!
CONTOUR as a classificatory feature. Otherwise, we : i
cannot capture what appears to be the correct generaliza- S
tion for the tonal alternation in tone # 5, an instance of L
a general process of tonal dissimilation, ) :

In line with Sapir’s remarks on contour tones, it ; ‘ BRI
would seem then that movement in a direction away from *
A and toward B, and not movement from A to B, is what A
is psychologically real to a native speaker of Lue, That is, ‘ ‘
only by postulating the feature CONTOUR can we give ' L

‘a descriptively adequate account of the behavior of the b
tones in Lue, ‘ |

' Y
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Section 7. Counterfeit Tones in the Speech of - 1

Southern  Thal Bidialectals - v




ABSTRACT

Evidence from tone errors produced by Southern Thai bi-
dialectals reveals that the disordering mechanisms (perseveration,
anticipation, transposi@ion) that have been proposed to handle
consonant and vowel errors may be extended without modification to
tone errors. The tone errors further reflect or support the
independence of tone features énd sdme propesed universals regard-~
‘ing tone rules. Although some of the tone errors may be directly
attributed to 'dialect-iﬁterferencef, the majority of errors are
better explained in terms of more general physiological and/or
perceptual factors (among others) that may intrude in the produc-
tion of_an_utterance.*
0. Introdgction

In recent years there has been a growing inlterest in speech
"errors because of the evidence they provide on questions concern-
ing internalized grammars and the production of speech. All of
the earlier studies, with the exception of Fromkin (1971}, hﬁfe
discussed errors that involve consonants and vowels—-i.e. 'seg-
mental' errors, bub havqhot discussed errors of stress, tone, or
qﬁantity——i.e. 'suprasegmental' errors. In this paper I will
mainly discuss errors that inyolve tonal phenomena.

The earlier studies of consonant and vowel errors show
rather convincingly that the errors are not merely random substi-

tutions but instead are contextually conditioned and constrained

107




by the structure of the language., Since tones, like consonants
and vowels, also pléy a distinctive phonological role, we might
expect tone errors to be subject to similar processes. I will
attempt to show that tone errors can be accounted for the the
same kinds of explanations that have been proposed for consonant
and vowel errors, and ?urther, that they similerly provide evi-
dence for linguistic constrﬁctsu

The 350 tone errors that were analyzed were produced by
bidialectal speakers in Phuket provinece in southern Theiland when
speaking Standard Thai (Siamese). They were collected by myself
and by two native-sbeakers of Phuket Thai and one native speaker
of Standard Thai.l

The aim of the study was not to compare differences between
tonal errors preoduced by bidialectal and monodialectal speakers
- but primarily to see if tonal errors were similar to or different
from segmental errors. Since almost all speakers in the Phuket
proviﬁce spesking Standard Thai are bidialectal, a collection of
errors in this region of necessity involved bidialectals. A com-
parison-of types of errors must therefore await future collection
of errors produced by native Standard Thai speakers,' Since these
unintentional errors which occurred in spontaneous speech were
produced by bidialectals it was necessary to distingﬁish between
errors due to dialect interference and those of a more general

charactgr.
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The speakers of Southern Thai dialects are well aware of the f
mistekes they produce when speaking Standard Thai, as is shown by
the fact that they characterize such errors as 'counterfeit ‘ b

speech'. This is an apt description since the errors constitute

a deviation from the standard language; analogously, counterfeit

=T

money constitutes a deviation from a standard currency. We can

thus call the tonal errors counterfeit tones.

As will become apparent, some of the errors, especially -V
those that result from the misapplication of a tone-rule of the oo
Phuket dialect, can be accounted for in terms of dialect intepr-
ference. These provide evidence for the 'psychological reality’
of sﬁch phoneclogical rules. However,.the largest number of errors B
can be better explained by more general mechanisms causing a serial . a8
disordering 6f whole tones or tonal features, as suggested in
Lashley's (1951) seminal paper on serial order in behavior.

Figure 1 presents a comparison of the tones of Standard Thai

"'.
and Phuket Thai. |
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Ul
~ B
(L .
L
0
_ Standard Thal Phuket Thai

khaa ‘'leg' [./] ‘'rising' o F
[™] 'high-falling'
khas ‘'galangal'
] 'low' _
paa  'forest! . I
7 [l 'mid-rising-~ by
basa 'to throw' . . K falling' “/
! : [—] 'mig’ _ 4
: naa 'rice field' [=] 'low-falling' E
IIIIIII..I..‘.....‘!.Il.l."l..I.lI.l.Il.l..I........'..ll.l.ll...‘.." ‘j

khaa ‘value' [—] ‘'rising'
[™N] 'falling' g
paa  ‘aunt' [—] 'high-mid- = .- ' 5
) level! , .
chaa ‘'slow! [T] ‘'high' [—] ‘'ilow-level! - f
f,
N
mot  'used up' ' [T] ‘'high' ;
[=1 'iow' :
kop 'frog' {-] 'mig' i
mot ‘'ant' [T] 'nigh', [-1 'iow! i
saat 'to splash’ ' - !
[—] t'low! [—] 'low-mid- by
bast 'monetary unit'| ‘ . high' ’ -
i -i
pheap 'picture’ (MN] 'falling' [—] ‘'rising' o o
Il
1 A

i

o
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In non-stopped syllables Standard Thai has five contrastive tones:
rising, low, mid, falling, and high; Phuket Thai has six distinctive !
tones: high-falling, mid-rising-falling, low-falling, rising,
low-level, and high-mid-level. ' P

If the tonal errors were simply due to diaslect interference

— 1 v

one would expect that the errors would show & substitution of the

Phuket tone for the Standard Thai tone in cognate words. Sixty-

RS

five percent of the errors cannot be accounted for in this way. i

s

Since there are only five phonetically contrastive tones in -V
Standard Thai, one might argue that the tone éubstitution errors | ",
produced by the Phuket bidialectal are due to chance. A chance

_hypothesis.would be confirmed if we found that the errors were
unsystematic and not subject to explaﬁation: that is, if we | . i
found, for example, that the substituted tones were generally
insensifive'to the surrounding phonological and/or phonetic

i context of the utterance. But, as we shall see, these tone errors
are not random and can be explained by the same principles that  .¥
sccount for seémental errors~-perseveration, anticipation, and A - ¥
transposition.
1. Kinds of Tone Errors
1.1 Errors of Perseveration

Errors of perseveration result in the sﬁbstitution of one
tone in perseveration of en identical or similar tone which occurs
earlier in the utterance. The examples in 2 illustrate such » IQ ﬁi

errors. o
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Phuket

Standard

c.
Phuket

Standard

d.
Phuket

Standerd

e.
Phuket

Standard

£,
Phuket

Standard

Thei: |

Thal:[

Thai:|

Thei: [

That:{

That: [

Thei: [

Thai: [

Thei:]

Thedi: [

Thai: [

Thais[ _/ —

rian maj ruun ryan '(I) cen't seem to learn'

—_— e e

L=

Jas waan  khoon wal phenphaan 'Don't leave things
™ U . _ 1 scattered around.'

~— N )

L,

'(I've) got diarrhes.’

—_ —

thoon  ran
—_— -

—_ ]
L. (1

fon tok maj thaw fea 'Tt's not raining all

™ - — - _] over, '
-/ - N ™ -]
L~
raw ton hean raan reem kla) kan 'We must spend the
— —_ ™\  ___ e~ == ~~]  night awsy from
each other.'

= Phuket Thai

chan pluuk  khinkhaa 'I grow ginger.'

™N T
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=1

g. khos he) thasn pa) dual '7'd like for you to
Phuket Thai:[ ™) — — — — ] go too.'

Stendard Thai:[ —” ~\ "\ — ™1

| 1
L |

[ AT

[

SR

dl

h. khew thuuk  klanklezq 'He was being picked on.' by

Phuket Thai:[ — N _— !/

] Standard Thei:[ ™™ — — N ] 7 . J‘

‘_ -\F'
I—» [—]

. i

i. pluuk khaaw sia hae] maak 'A lot of our rice was a

Phuket Thai:[ = —_ I T — ] ruined.’ .

Standard Thai:[ Y ~ “~N ] it

I

L. 1 | | |

i

i. haa khamphleen 'Look for song lyrics.’ T

Phuket Thai:[ — — — ] b

Standard Thai:{ _/ - — ] ok

I O

k. khruu khon na} soon poo sii '"Which teacher : I

Phuket Thei:[ — — ~ > ~ > — T ] ' teaches Grade S

47! v
Standard Thai:[ —— —_— ) -_ ] >
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2a-c show perseveration of a high tone, 2d-e & falling tone,
2f-g a rising tone, and 2h~i a low tone. No examples of persevera-
tion of a mid tone occur in the present corpus. 2J—k further
illustrate that the substituted tone need not occur on a contiguous
gyllable. As we shall see, this also holds true for errors of
anticipation and transposition, similar to consonant and vowel
errors. |
Each example contains the following: a broad phonetic
transcription of the tones of the utterance in both Phuket Thai
and Standard Thai; the counterfeit tone(s), which appears directly
below the intended Standsrd Thai tone(s), together with an indiCa;
tion of whether the tone in error is identical to the tone for
that particular lexical item in Phuket Thai (=Phuket Thai) or not
(blank =Standard Thai); an arrow that points from the tone(s)
that caused the disordering gg the counterfeit tones produced in
the error; a broad phonetic transcription of the Standard Thai
segments of the utterance (the Phuket Thai consonant snd vowel
segments Are not given where they differ from Standard Thai, since
they are not immediately relevant to the issues under discussion);
and finally, a rough English translation of the intended Standard
Thai utterance.
These ferseverative tone errors in 2 are similar to & seg-
-mental error like 'Chomsky and Challe' for the intended 'Chomsky

and Halle' (Fromkin 1971).
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Ul
, 1.2 Errors of Anticipation @
. .. 77|
Errors of antieipation result in a substitution of one tone _ ~
1)
in anticipation of an identical or similar tone which cccurs later

15
in the utterance, as shown in 3. -
i1
_ v,
(3) ‘ ' : 7
look raw hoohum dua} |Tbanjaakast 'The earth is -
Phuket Thai:[ _ T = — — == ] covered with 1V

. an atmosphere.'
Standard Thai:[ T\ — —_ N —_——— 1] ' I
- J = Phuket. Thai , (
[
b . i
g y kha) kaj soon  foon 'Two chicken eggs.' 1
3 Phuket Thai:[ ™™ —~ ™ ] o

Stendard Thai:{ __ . _/ —]

c. Jaa mas hasm oprasp phom '"Don't restrict me.' p
Phuket Thai:[ —» _ — » — ] L

Standerd Thai:[ . — . ™ __  _J 1

| | T

115




d. - mii khwaamlyamlsm kan maak 'There's a lot of
‘Phuket Thai:[ — _ T = ) inequality.’
Stendard Thai:[ =— — __— =— "N =
J : i
T . : o
e. malzsy mew bin khaw koonfe)  'The dizzy fly flew ol
Phuket Thai:[ = «~ o~ = ~— = — ] into the fire.' %
: - v

f. pen khe) mea leaj wen laav *{I've) had a fever L
Phuket Thai:[ — N A J— 1 for several days .
now, ' N
Co

]

Standerd Thai:[ ~ ™\ —_ S -

) Pu—

g- thoon  ruan t(I've) got diarrhea.’
Phuket Thei:[ ——  —r ] '

Standard Thai:[ - ]

] ] | | . -




3a~d, in that order, show anticipation of a falling, rising, =
low, and high tone. No examples of anticipation of a mid tone are
found in the present corpus. 3e-f show that the substituted tone
need not occur on & contiguous syllable. As ig true of segmental
errors, the fact that tone errors mey involve non-contiguous syl- L=
lables further suggests that speech production is not based on a
simple left-to-right Markov processiﬁg of successive elements, . !/
but instead involves the processing'of a larger syntactic/phono-
logical organizational unit prior to the issuing of motor commands.
These tone errors then are not errors in motor control but rather
errors in the linguistic message. 3g, in comparison with 2¢,
shows that the same sequence of words may be subject to either an _ | j&
error of anticipation or perseveration.

These anticipatory tone errors are also similar to segmental y '1
errors, as in the example 'alsho share' for the intended 'also i
share' (Fromkin 1971). However, unlike the results of investiga- n

tions of segmental errors in which the majority were found to be

1TV e

1 anticipatory {Fromkin 1971:30), in the present corpus of tone

=

errors, perseverative errors outnumber anticipatory errors by a

SN

ratioc of sbout 2 to 1.
; Hyman and Schuh (19T4), in their discussion of universals of
: tone rules based on evidence from tone langugges spoken in West i
Africa, observe that rules that spread tones from left-to-right |

(i.e. perseverative tone rules) are quite common in these languages

; L_\

T

117




Al

vhereas rules that spread tones in the opposite directionl(i.e.
anticipatory tone rules) rarely occur. They further observe that s
these perseverative tone rules are most likely to occur when the . B
interval between the two tones is greatest.

The predominance of perseverative tone errors might reflect
this tendency for tones to spread from left-to-right, possibly L
reflecting some built-in constraint in the speech production iy
mechanism. The absence of mid tone in perseverative téne errors O
might: reflect the tendency for tones to spread when the interval
between the two is greater.
1.3 Errors of Transposition. ' P

Errors of transposition, commonly called 'Spoonerisms' when
they involve segments, result when two tones reverse or switch
their original poéition in an utterance. Transposition errors

are illustrated in k4,

(4) | i

a. kin khaaw laaw "(I've) already had dinner.' i
Phuket Thai:[ ~~ —_— ] |
Standard Thai:[ -— T\ ]

[ VSR

(\] =] | T

b. phom mii chiiwit Jaan chomchyyn - 'I have a nice S
Phuket Thai:{ —> —_ - _‘ —_— o 1 1life.'

Stendard Thai:[ _/  — — —_ - N ] i

}
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C. khew ‘tham rua rua 1la] 'He made & hole in the .

_ Phuket Thai:[ — — ™ fence.'

Stendard Thei:[ — — — Y J]

fmt——-
Y N
d.- wan nii prachum klum haj klumca} "Today's
Phuket Thai:[ — . . — — — —— ] meeting
depressed
' t
Standard Thai:[ — — =~ -— —_ -~ ") — 1 me.
| N [—]
e mii khwaemruusyk khomkhyyn 1(I) feel bitter.'
Phuket Thal:[ — _ e ™ T
Standard Thai:[ — S - ]
B e ]
-1 V]
f. phom book khun lassw // khun me)  chya 'T told yoh '
Phuket Thai:( LI — —_— 2] but.yo?
wouldn 't.
Standard Thei:[ _/ e ™ —_— ~~ ] Dbelieve me.'
// = pause boundary ™\ S

Note, too, that unlike perseverative and anticipatory tone errors,
transposition errors may involve a mid tone as evidenced in‘ha—b.
These errors are also similar to transposition errors involv-
ing segments, as in the example 'teep a cape' for the intended
'keep & tape' (Fromkin 1971).
1.4 PFurther Similarities Between Tone and Segmental Errors
As iz true for consonant an& vowei errprs, a number of tone

errors cannot be unambiguously classified.
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(5) | -l
& phro  khaanaamman  phaan 'IBielt:aagLLt1seh it};le price of 0
Phuket Thei:[ . o oo — o -s_ gh. o
Standard Thai:{ — -~ T - —— ]

[ O

b. ma) ruucek khaw 188] '{1) don't-know him : i
— ] at all . ' I L

Phuket Thai:[ = —_— - B -

Standerd Thai:[ N T . — =] | | £

Li-71< '

Y

c. khra) mii samut thii cha) lzaw baan "Who has a ' ol

Phuket Thai:[ — —_ - = — — _— 1 notebook ' P

‘ — that's al- S vy

Standard Thai:[ r——— — R ™ -\ ] ready been - {

Loty N~ = L

In 5a~b we cannot tell whether the substituted high tone results Lo

from anticipation of the following high tone or perseveration of

the preceding high tone. In 5c¢ we cannot tell whether 'Ehe falling - n
tones are errors of anticipation or perseveration, or both. It ﬁ
appears that the probability of a tone error increases when an y #
unlike tone intervenes between a seguence of like tones..' This too | f

is found in segmental errors. ' ' i

120

e e T T TP CAC LT R




One interesting fact about these tonal errors is that un-
stressed syllables are not normélly involved. This is in agree-~
ment with the finding of Nooteboom (1969) who points out that 'in
significantly more cases than is to be expected in ﬁ random
distribution the elements involved in a speech error belong to
stressed syllables'. MacKay (1969) and Boomer and Laver (1968)
also found this to be true for segmental errors. We find here a

further similarity between tone and segmental errors. .

1.5 Implications for Linguistic Theory
1.5.1 Orthogonél Tone Featu;es

All of the errors that we have discussed so far point to the
reality of the independence of whole tones or tone features; that
is, the tpnes may be copled or shifted while the consonants and
vowels of the syllable remsin in their original position.
Fromkin (1971:35—38) employs a similar argument to show the
reality of properties or features of consonants and vowels that
are smaller than the segment, as in the example 'glear plue sky!

for the intended 'clear blue sky' (Fromkin 1973). Note, however,

that although tone features function similarly to segmental fea-
tures in that they can be independently disordered, the evidence
from these-tone errors argues neither for nor against assigning

tones to a suprasegmentsal as opposed to a segmental unit. Since
segmental features are assigned to éegmental units, tone features
too could be assigred to segmental units on the basis of the tbne

errors. Clearly, other linguistic evidence must be sought to

force o decision on such a theoretical issue.
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1.5.2 Representation of Contour Tones
As for the phonological representation of contour tones,

Want (1967) proposes a set of distinctive features of tone that
" includes unit contour toné features'(e.g. FALLING, RISING) while
Woo (1969), Maddieson (1970), and Leben (1973) among others mesn-
tain that all contour tones are to be analyzed as sequences of
level tones (e.g. HL = TALLING, LH = RISING). Unfortunately, the
data are inconclusive on the questibg of whether contour tones

are to be analyzed as indivisible units or as sequences of level
tones. However; the fact that the overvhelming majority of érrors
reveal that the tones are copied or shifted as unitary wholes,
although not evidence against a sequentisl interpretation of con-
tour tones on a lexical level, certainly necessitates unit contour
tone features at some level of represgntation. Furthermore, most
of the substituted tones do not appesr to be sensitive to the
beéin—point and/or end-point of tones that are anticipated or

perseverated.

We do find, however, some errors in the present corpus which
lead to the conclusion that contour tones be enalyzed as sequences

of level tones. These errors are given in 6.
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i
(6) | W
a. khrej khil rot maa baan '"Who all came by Sl
Phuket Thai:[ ~——\ ~— _ o @ — ] car?’ i
Standard Thei:[ — __ = — ™\ ] e
| ‘ | '
(] . ans
b, phom pa) khut noomasj naj pea 'I went to dig up e
Phuket Thai:[ ™ — T_ ~ ] bamboo shoots - I
' .
Stendard Thai:[ _/ =~ _ __~— — __ ] 10 the forest. 0o
¥ . e
/] i
3
c. gsek phas nyal maj- khrap 'Did washing clothes v
Phuket Thai:[ _ ~ == ™ — _ 1 make you tired?' "
Standard Thei:[ — ™) —_ - -] e
; . =
[/] !
)
d. Jead=en aw waj sa) phlas 'Keep the iodine ik
Phuket Thai:[ " Y~ ~ __ ™ ™ )] handy for first- e
Standerd Thei:[ — — -~ — __ /] L
¥ ]
M _ = Phuket Thai
_ (i
e, i y
syy tua 'Buy (your) ticket.! : |
Phuket Thai:[ —. = ] o
Standard Thai:[ ™™ _/ ] i
Y o
[\] [
:,'jf
£. khoon  sishas) "Thin ' .
. g3 heve disappeared. -
Phuket Thai:[ ™ ™ ™ ] : ¥
Stendard Thai:[ _/ _~/ _/ 1 |
[N = Phuket Thai v
1
o
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fa-c suggest that the counterfeit rising tones be analyzed as a
sequence of L-H level tones: +the rising tones result from the
preceding L tone (begin point) anticipating the transition to the
following H tone {end point). Similarly, 6d-f suggést that the
counterfeit falling tones be analyzed as ; sequence of H-IL level
tones: +the felling tones result from the spreading of a preceding
H tone (begin point) into a following syllable that carries o L

tone (end point). What seems to have happened in these tone

errors is shown in 7.

(7
a. 'L H—TfH H (6a~c)

b. H L ==y i (6a-£)

It should also be pointed out that a brocess such as the one
depicted in Ta is almost unattested in the tone languages of West
Africa (Hyman and Schuh 1974). It is possible that the rare oc-
currence of Ta reflects a typological property of those languages,
and notra univefsal constraint on tone spreading. The process in
Ta certainly seems reasonsble from a phonetic standpoint. A ‘

rising tone facilitates the transition from & lower tone to a

higher tone.
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The use of unit contour tone features as in 8a-b, would obscure

the nature of these tone substitutions.

(8)

bp. H L —=H F

The evidence from tone errors in'the speech of Phuket bidia-
lectals then suggests that contour tones need to be analyzed as
both indivisible units and as sequences of level tones. Segmental
errors have been shown to occur at either a more abstract level or
at the phonetic levei.

The fact that the great-majority'of contour tone errors in-
volve perseveration, anticipation, or'transposition‘of the whole
contour, suggests that even at a more abstract phonemic level
contour featﬁres may be present.

1.5.3 Tone: Production and Perception

In‘abogt fifty percent of the errors the tone substituted for
the target or intended tone is a high-falling tone. Th#t is, in
half the errors the contaminating tone(s) which perseveres or is
anticipated, or transposed is a high-falling tone. This cannot
be due to an overwhelming occcurrence of high-falling toﬁes in

Phuket Thai since the mid-rising-falling and low-falling tone also
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occur widely in the lexicon. The fact that a high-falling tone

is substituted for Standard Thai mid and hiéh tones almost as
frequently as rising and low tones also makes it difficult to ex-
plain in terms of dialect interference aloné, It is ﬁoﬁ the case
that the Phuket bidialectal is only substituting a high-falling
tone for cognate low and_rising tones. However, the distribution
of tones in Phuket Thai would partié}ly aceount for the unevenness
in the kinds of tones substituted in these errors since the tones
above the dotted line in (1) (see Section 0) occur more frequently

than those below.

I would like to suggest that the preponderance of high-
falling tones in these errors may be due to language-universal
phonetié tehdencies instead of language-specific phonological
characteristics of the Phuket dialect. First, I know of no tone
language that has a phonologically low-falling tone without also
having a high-falling tone, whereas numerous Asian tone languages
do have only a high-falling tone in their tonal inventory. Li
and Thompson (1975), in their investigation of tone acquisition
in Mendarin children, found also that the high~falling tone
(tone 4), along with the high-level tone (tone 1), was acquired
earlier then either the rising (tone 2) or low (tone 3).tones.
Ohale end Ewan {1973), based on tone production data, suggest
that falling tones are easier to produce than rising tones.,

Brown (1965, 1975), from evidence on diachronic tone changes
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E emong Thai dialects, suggests that a tone gravitates to the most =

natural height for its contour, tone space permitting: the most e

natural height for a falling tone is claimed to be mid~high as

compared to mid-low for = rising contour tone. These errors thus

seem to show how prhysiological and/or Perceptual facfors may

influence the kind of errors that oceur. Just as in other kinds L
of speech errors a multiplicity of factors converge. The errors f%
cannot simply be attributed to motOr'control or performance factors; ;%j:
interaction with other factors must be taken into account in order ; juw
to explain these errors on the performance level (Fromkin 1975). Ukl
Another interesting asymmetry in the distribution of the . fE
-
tones substituted in the errors is that contour tones, i.e. falling JRENH
and rising tones, outnumber level ﬁonés by a ratio of L to i. . ;ifi?
Among the level tones the high tone clearly predominates; few : ‘i
instances of low and mid tones occur in the errors. This distribu- I‘jum{

-
tion in frequency of occurrence of the substituted tones tentatively .

Ly
0
suggests the rank order in 9. i yzﬂ
| A
' S AV
9 o
) 1.  FALLING L4
'Contour' i J%
2. RISING : g
. ‘ { Lyt
3. HIGH ' .
| JUHI
'Level!' h, MID i .
it )
|| I
e
|
N :




It would abpear that errors are more likely to produce dynamic
pitch contours than static piteh contours; among the latter, errors
are more likely to result in more 'extreme; pitches. BSpecula-
tively, this hierarchy might reflect a scale of fperceptual
saliency' whereby (comparatively) dynamic tonal contours are
perceptually more salient than {comparatively) static tonal con-
tours, and whereby the 'extremef pitches are perceptually more
salient smong the static tonal contoﬁrs. This perceptual bias

may intrude in the production of pitch aé evidenced by the errors
in the ﬁresent corpus.,

2. Dialeect Interference

Let me now turn to tone errors that can be directly attributed

to dialect interference'to see what fhey tell us about phonological

rules.
2.1 Phuket Tone Sandhi

Pﬁuket Thai has a tone rule, not found in Standard Thai, by
which the rising tone becomes a low—levei tone in non phrase~final

position at normel speech tempo. The application  of this rule is

illustrated in 10.

(10)
;ﬁuket Thai:f = ?Efiiiff ] '(She's) my older sister.'
Li]
b. khew nan nin ' He's sitting still.'
Phuket Thei:[ — - ] .
| [1.]
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B
Examples of how the application of this rule may affect a Stendard ‘ =
Thai utterance produced by a Phuket bidialectal are given in 1l. ' -
‘ ' Ao
i
: ,| :UB
(11) | B
a. khaw ypent khon +thiil klashaen maek 'He's a very ! ' t
Phuket Thai:[ — —~ o . — "™ __~ 1  persen.' | oar
Standard Thai:[ — — — =N ™ _/ N1 e
: ' ' e
[-] e
. I i !lj
. , Hlan
- khea] arsj psj me] .  root 'T can't seem to sell }\
Phuket Thai:[] ™ - — — ] anything.' ' m
I
Standerd Thai:[ ./ «e—= — ™ N\ ] il =
\ iy
(=)
[
c. hoophek toon nii chal] maj da) "These days the e
Phuket Thai:[ ™ _ —~ __ _. — =] dormitory is a Gies
mess.' -
Standerd Thai:[ .» = — T T T T\ ] .
} L
[—]
(3]
)
: meJ ruu lan naj (1) don't know which house S
Phuket Thai:[ — __ ™ ™ ] it is.! ' ‘Ozﬁ
Standard Thai:[ ™\ 7 _{ ] ' ‘ I FCA
. . | /
kY
b
€. khaw eaasaj Juu tasm thysk Xkhaw . "They live in the .!‘ d
Phuket Thai:[ — -~ N — _~» ™™ ] mountains., ' -
Standard Thai:[ = - . == TN ] : @
¥ . ﬁ =
[—] = Phuket Thai ’ ;——--f\
o
‘ Euy
il ;
1]




e

i

I e e
|

=

Although it is possible that these errors are random substitutions, r‘kff
B

a more non ad-hoc explenation is that the tone rule is not only ﬂ ?ﬁﬁ
part of the Phuket dialect gremmar which linguistic evidence

necessitates but is actively utilized in performance. This is 1 %T?
demonstrated by the fact that the Phuket speaker may incorrectly f;ft;
apply this rule to a Standard Thei underlying form as in lla-d, 1041
and sometimes to a Phuket Thai underl&ing form as in lle. Wote é;:;z
th;t in lla-d the tone rule would not apply to the Phuket Thai Eﬂ_%j
underlying forms., In 1llc, for example, the underlying form for iﬂ;wv
hoo has a rising tone in Standard Thai, a high-falling tone in ﬂ WE'
Phuket Thai. The tone rule does not apply to the high-falling E}??E
téne. | . . i 175

1le further shows that an error may occur in the selection A==
of the underlying cognate form before the application of the

tone rule; otherwise, the low-level tone camnot be sccounted for. P

The corresponding Standard Thai underlying form has a high- ‘ﬁ

falling tone and, as we have already seen, the tone rule applies

to the rising tone only. m 031
What is important here is that the errors show that the Ei?
interference is rule-governed. A rule of one grammar is applied T {E
incorrectly st a polnt in snother grammar at which 1t would ;im“
ctherwise apply. ‘TEUN
2.2 HNon-Cognate Lexical Ttenms ' ﬂ f%
A number of examples can be found in which the Phuket : 1H£
i

!‘ -

I

130

I




1 et
il

5
7
i 1E
bidialectal substitutes a non-cognate Phuket Thai word in a . .
Standard Thai utterance but pronounces the word with its Standard j

b
Thai tone. These are shown in 12. : . o
s

. it
(12) | S
a. ca, kin Jeanat 'I'11 eat pineapple,' i1 -

Phuket Thei:[ - - .1 04l
Jirci
cs kin sapparot /
Standard Thel:[ - —_— . - \! i
e
Jaanat -
[..... - ] . K Al
|EUE

b. I <
pa) thaaw boon 'Go kick the football,' 11y
Phuket Thai:[ — __ -] il

pa) te bhoon ) ' . i o
Standard Thai:[ =~ _ = ] . e
. | .
theaw L

R (F}

c. av khaaw khot hoo mas duaj 'Bring =slong some '

Phuket Thai:[ -~ — _ "™ —~ - ] packages of rice.' it

I :

aw khaaw saj hoo maa duse) . =

Stendard Thai:{ -~ ™\ _ __ = "1 NP

Ay

| - G
L

In 12b the word for 'to kick' is te in Standard Thei, thaaw in v,

| Phuket Thai. The word thaaw means 'foot' in Standard Thai. Here | U
the speaker substituted the Phuket Thai word but pronc;unced. it l -C_

i

with its high tone of the Standard Thai word. These errors clearly ‘ 33’;

result from interference of the Phuket dialect. U b

i Il

| Il
e
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2.3 DLanguage-Specific Phonological Constraints
A few errors in the corpus reveal the phonological constraint
that disallows contour tones on syllables containing a single

sonorant segment.

(13)

a. khra] ca chus] raw 'Who will help us?'
Phuket Thai:[ -— - e ]

Stenderd Thai:[ -— - ™ =1

\
caa
™\
b. look ca thalasa) 'The world is going to
Phuket Thai:[ o = « o= ] crumble.'
Stendard Thei:[ ™ - - — 1}
thda
BN

In both 13a2-b a normally unstressed short vowel is lengthened to
accommodate the falling contour tone. 13a shows that ca { future
auxillary) anticipates the falling tone of chuaj; 13b shows that
the fal}ing tone of look perseveres into the first syllable of
thalaa}, normally pronounced with a short vowel on a mid pitch
level. Here ﬁe see.that unstressed syllables may sometimes be
involved in tone errors, as slso happens in segmental errors.
13a~b also tell us something about the sequence of events in the
production of an utterance. The disordering of the tone must

occur before or simultaneous with the lengthening of the vowel.
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That is, the substitution of the falling tone necessitates a long
vowel. If the vowel is not lengthened as a result of the tonal
change, a phonological constraint of both Standard Thai and Phuket
Thai would be violated. As with segmental errors, tone errors
prgvide evidence for the posited phonological rules of s

language.
3. Conclusion

To sum up, the evidence from téne errors made by Phuket
bidialectals shows us that (1) the disordering mechanisms that
have been proposed to account for consonant and vowel errors may
be extended without modification to handle tone errors (2) tones
function independently of other segmental features (3) languege-
specific phonclogical rules and const?aints on the distribution

of tones are evidenced in the kinds of errors which occur and

(4) tone errors seem to reflect or support, some proposed universals
regarding tone rules. Tone errors ‘then do provide relevant data
for linguistic theory-~to paraphrase Fourniél—giving us if not a
window, at least a peep-hole, through which we cen view the

workings of the human mind.
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FOOTNOTES | o
* r::
The data for this paper was collected from December 19Tk | 130!
to_September 1975 in Phuket province in southern Thailgnd. The ;HB
research was made possible by fellowships granted by the Social : E;E
Science Research Council - American Council of Learned Societies igaﬁ
and the National Science Foundation. I wish to thank Sathorn Lipg
Hararak, Kannika Pokapol, Suchow Pongsanon, Maitree Chantra, and !*Qé
&
Jariya Chingsakul for their help in collecting the data; Vieki i ii
Fromkin for her invaluable contributions to the paper both sub~ U
‘ IR
stantively and editorially; members of the 1975-1976 UCLA Tone L’

Seminar--especially Peter Ladefoged, Tan Maddieson, and Steve B
Anderson for their helpful comments and suggestions. I alone, of
course, take complete responsibility for the content of the paper; ! ¢>

the views expressed herein do not necessarily reflect those of e

=
=
=

any of the sbove-mentioned persons or institutions. jf

1The tones in error, plus their context, were written down 5§PT

. SE

e

in Standard Thai orthography. This method of transeribing errors :[*f

made it possible to unambiguously identify the substituted tones ' ‘yqﬁ
i

with any of the tones of either Standard Thai or Phuket Thai. It ' !%{A

Lok

did not, however, allow for a reliable transeription of itone H Sg

L

errors that could not be categorized in either of the two dialects, !;wv

Such errors, if they do occur in sny systematic way, were simply EUN

not accessible to this method of investigation. i =

]

! [ ™
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