Perhaps, the tones are in the consonants?!

— APILUCK Tumtavitikul .
Thammasat University |

0. Introduction

The Thai writing system, which distinguishes two series of voiceless
aspirated stops that reflect an historical voicing contrast, may have influenced the
phonology of literate Thais, especialy well-educated native speakers. As the two
stop series are in partial complementary distribution with regard to the five tones in
Thai at syllable onsets and the tones are not predictable in some environments in
morphological processes, one plausible analysis is to differentiate these two stop
series phonologically such that one is associated with a Htgh tone and the other
with a Low tone. In this case, Thai could be said to have ‘tonal consonants’ in the
grammar.

Not only could such orthographic influence affect the phonology of the native
Thai speakers, but it may also affect other Southeast Asian language speakers in
Thailand who acquire standard Thai as a second language, or who learn to write
their own languages with the Thai scripts.

This paper explores the possibility of ‘tonal consonants’ as a part of the
restructured grammar of native Thai speakers.

1. Representations of Thai tones

Thai tones have been suggested to be segmentally represented by some early
generativists e.g., Hiranburana 1971, Leben 1973. Gandour (1974) shows that the
previous studies are based on some invalid claim concerning the behavior of
contour tones, i.e., that contour tones are neutralized to Mid in fast speech.
Gandour disproves the claim by showing the acoustics of fast speech. He further
argues, in a generative framework, that the five contrastive tones in Thai are to be
represented phonologically by three level tones; High, Mid, Low, and two
sequences of level tones; High-Low for Falling, and Low-High for Rising on the
basis of the co-occurrence restriction‘of the tones.

Gandour points out that the sequences High-Low and Low-High are restricted
to syllables comprised of two or more contiguous sonorant segments in the rime,

1 This paper was originally presented and distributed at the Linguistic Society of America
1990-1991 Annual Meeting, Jan. 3-6, 1991, Chicago, Ill. Slight alterations have been made for
this publication. Many thanks to reviewers of Mon—-Khmer Studies for their kind comments.
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12 Perhaps, the tones are in the consonants?

while level tones, on the other hand, are non-restrictive and freely co-occur with all
types of syllables provided that one sonorant segment is minimally present in the
rime. For example,

(D khaa ‘a kind of grass’
khaa ‘a kind of spice’
khaa ‘to kill, n. servant’
khaa ‘to engage in trade’
khaa ‘leg’
khaat ‘to gird’
khaan ‘to respond to a call’
*khat
*khat

Based on the asymmetry of tonal distribution, Gandour proposes that Thai
tones are segmental and the tone domain for each tone segment i1s a sonorant
segment in syllable rime.

In the autosegmental framework (Goldsmith 1976, etc.), where features are
argued to be independently yet simultaneously represented as autosegments on their
own tier, tones are represented as autosegments on the tonal tier and are associated
with tone bearing units on the skeletal tier. Since the tone bearing units in Thai are
restricted to sonorant segments of syllable rime, Thai tones, therefore, can be
represented autosegmentally, assuming one-to-one, left-to-right association
convention, as schematized below:

(2) a. To TaTp
/ 1\ I 1\
COVV)(O) and C(OVV)(O
| I
[+son] [+son]
b. Ta TaTp
I\ ||
COV(V)C and C(O)V VC
I I
[-son] [-son]

For example, from (1), we have

(3) a. M b. L
I\ I\
khaa khaa
C. HL d. H
| ] I\
khaa khaa
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e. LH

|
khaa

2. Tonal Distribution in Thai

According to Gandour’s (1974) observation, the co-occurrence restriction
of the five tones in Thai are conditioned by syllable structure (rime structure) as
follows:

SYLLABLE PHONEMIC TONES
STRUCTURES Mid Low Falling High Rising
(1) CVV X X X X X
(2) CV(V)Cf X X X X X
Cf=m,n,n,w,y

!
(3) CVV(Ct X X (x)
Cf =p,t,k
4) CVCt X X
Cf=p,t,k,1?

(x) = limited occurrences, restricted to non-Indic loans and onomatopoeia
Table 1: Tonal distribution in Thai according to Gandour (Gandour 1974¢:138)

Gandour’s observation may be summarized as shown in table 2 below :

SYLLABLE SURFACE TONES
STRUCTURES H M L F R
CVI{(V)}([+son))} X X X X X
‘unchecked’

CV(V)[-son] | X X X
‘checked’ .

Table 2: Tonal distributiorﬁn Thai according to syllable types

Although Gandour has accounted for much of the previously unexplained
pattern by suggesting the segmental nature of tones and the quality of the tone
bearing units, he still left many gaps unsatisfactorily explained, such as those of the
Mid and Rising tones on checked syllables with long vowels (CVV [-son] in
rable 2). Although by his account, the structual description for both Mid and Rising
lones are met, these syllables never co-occur with Rising nor Mid tones. To him,
the gaps are accidental, and the best explanation for the gap on Rising tone is the
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14 Perhaps, the tones are in the consonants?
asymmetry of physiology of tone production which prefers Falling to Rising due to
ease of production (cf. Ohala & Ewan 1973).

Moreover, scrutiny of Thai tones reveals further uneven distribution among
syllables of the same type indicating other conditioning factor(s) being involved.
CONSONANT SURFACE TONES
ONSETS (Cy) Mid Low Falling High Rising

(1) C1(CV{(V)(C3)} where C3 =m, n, 0, w, y

ph X X X X X
p, b X X X (x) (x)
m X X X X X
2) C1(C)VC3

where C3 =p, t, k, ?

ph X X

p, b X (x)

m (x) X

2) C1(C)VVC3

where C3 =p, t, k,

ph X X (x)

p’ b < X (X)

m (x) X (x)

where optional consonant onset (Cp) = [+son], and (x) = very limited occurrences,
mainly restricted to non-Indic foreign loans and onomatopoetic words, and ph, p,
b, m stand for aspirated voiceless stops, unaspirated voiceless stops, and
unaspirated voiced stops, and sonorants respectively.

Table 3: Tonal distribution in Thai with respect to syllable rime and
consonant onset.2

The asymmétrical distribution (cf. tables 2 & 3) leads us to ask these
questions: Why are there only three tones on checked syllables? Are there five
underlying tones on checked syllables? Why are the aspirated stops the only class
of stops that co-occur with all five tones in unchecked syllables? Why are the
unaspirated stops mainly restricted to Low tone in checked syllables? What roles
do the limited non-Indic foreign loans and onomatopoeic words play in Thai
phonology? And how do Indic loans differ from other foreign loans?

2 1t is noted that voiceless fricatives form a natural class with some voiceless aspirated
stops with respect to tones.
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These questions suggest an investigation of an unobserved area of tonal
phenomena in the language, morphological tonal alternation, in hope that it may
shed some light on the synchronic tonal pattern.

3. Morphological Tonal Alternations
3.1 Monosyllabic vs. Bisyllabic Alternation

A subset of mono-syllabic roots have bi-syllabic alternants. These may be
classified into three groups according to the type of alternation involved.
Obstruents are neutralized to unaspirated voiceless stops of the same place of
articulation syllable-finally, and liquids are neutralized to homorganic nasals at
syllable final 3

3.1.1 Short checked syllable as the monosyllabic alternant. The bisyllablic alternant
takes the form as in (4)

(4) C1V(C, ~ Ci1VCapa? where Cy = [-son]
\ |/ \ I/\1I/
(o] G O
For example,
(5) sukh ~ sukha? ‘happy’
thikh -~ thikha? ‘sad’
phiath -~ phatha? ‘bind’

Since the first syllable (01) does not change structure, i.e., it is not
resyllabified differently in the bisyllabic form, there is no tonal change in &1 of the
bisyllabic form.

3.1.2 Long checked syllable as the monosyllabic alternant. The bisyllabic alternant
takes the formas in (6)

(6) C1VVQC& ~ Ci1VV(Cra? where C> = [-son]
N1/ / NI/ N1/
o o] o

»

3 Obstruent Neutralization (ON) :
[-son] > [-vce] /---]C

[-sprd] |

[-cont] C
Liquid to Nasal Neutralization (LNN) :
[+son] > [-lat] /---]o

[+coronal] [+nas] |

C
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16 | Perhaps, the tones are in the consonants?

For example,

@) rdac ~ . raatdl ‘of royalty’
l6oph ~  loopha? ‘greed’
160k ~  looka? ‘(of the) world’
ph6okh ~  phookhd? - ‘eat, consume’
¢aat ~  Caatal ‘birth’
1008 ~  loocal ‘delicious’
krooth ~  krootha? ‘angry’
sook ~ sooka? ‘sad’
thuiup -~  thuudpa? ‘a pagoda where the ashes of the

deceased is kept’

Resyllabification takes place in the bisyllabic alternant, and there is a
concommitant change in tone. Tone alternation takes place in the first syllable of
the bisyllabic form ( 61) according to syllable type and consonant onset.

3.1.3 The monosyllabic alternant is an unchecked syllable (or) with either long or
short vowel. There are two alternant bisyllabic forms:

® Ci1V(V)C,p ~ Ci1V(V)Cpa? ~ Cja? Cra?
\|// N/ (NI N1/ \l/
o o o O O
For example,
9 koor -~ koord? -~ kaa? ‘hand’
coor ~ coora? ~ cahra? ‘travel’
thoor ~ th4Ira? ‘withholding’
s§or «  s3oral ‘arrow, brave’
noor  ~ noora? ~ ndhra? ‘human’
thon ~  thdna? ‘property’
thol ~ thalia? ‘highland’
phol -~ phold? ~ ph4214? ‘energy’
col ~ cola? ~ ¢4ana? ‘water’
&6l ~ ¢gana? ‘cheat’
sOm ~ salma? ‘be equal’
théér -~ thééra? ‘monk’

3.1.4 Predictability of tone in bisyllabic alternants

In general, tonal alternations in G1 for all three processes above seem to be

governed by the resulting syllable type and the consonant onset. This may be
summarized as follows:
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Onset Rime
unchecked T ed |
V(V) ([+son]) VV[son] | V2

Ch, r M ) """“"I:I'L ---------- i-] .......

Ch, S LH L L )

1 M L L

where r = [+son], Ch = [+sprd GL, -son], s = [-son, +cont], C = [-sprd GL,
-son, -cont], and 7 = [+const GL]

Table 4: Summary of tonal alternation in o1 of monosyllabic vs.
bisyllabic alternation

Assuming the monosyllabic form to be the basic alternant since it is the form
that occurs in isolation, the generalizations governing tonal alternation may be stated
as follows: s

(10) a. For all resonant onsets and some aspirated stop onsets, Mid becomes

High in short checked syllables.

b. Mid becomes Low on checked syllables elsewhere.

c. For all voiceless fricative onsets and some aspirated stop onset, either
Mid becomes Rising (LH) on unchecked syllables or the Rising tone is
underlying.

d. Falling tone on long checked syllables becomes High when the vowel is
short.

The tone realized on the second syllable of the bi-syllabic alternant, which is a
CV1 syllable formed by the coda of the monosyllabic alternant, can be summarized
as follows: (from [5], [7] & [9])

Onset Rime
V?
r H
Ch H/L
C L
Table 5: Tones on 62 of the bisyllabic alternant in monosyllabic vs.
bisyllabic alternation

There seems to be a pattern of tonal alternation and tone assignment shared
by both 61 and 02 of these alternants (cf. tables 4 & 5). And the pattern seem to
be correlated with syllable rime and consonant onset.
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18 | Perhaps, the tones are in the consonants?

3.2 Affixation

Monosyllabic roots-become bi-syllabic via different derivations, sometimes
without category or semantic change. Bi-syllabic derivations may be subgrouped
into three groups according to thee type of derivation involved as follows:

3.2.1 -aa, or -ii suffixation. For example,

L4

(11) thaas > thaasa4d ‘slave, servant’

> thaasii ‘f. slave, servant’
tho0s > thoosa4 ‘punishment’
sukh > sukhag ‘happy’

> sukhii ‘one who is happy’
sook > sookaa ‘sad’
saal > sadlaa ‘shelter’
réokh > rookhaa ‘disease’

> rookhii ‘disease’
160k > lookaa ‘world’

> lookii ‘(of the) world’
méekh > meekhaa ‘could’
baath > baathaa ‘foot, shoes’

The tone realized on the syllable formed by consonant coda of the root and the
suffix, which takes the form Caa or Cii, is not influenced by the tone of the
monosyllabic root. Rather, the tone realized is determined by the consonant coda of
the root which becomes the onset of the newly formed unchecked syllable (or).
The following pattern is observed:

Onset Rime
* \AY

r M

Ch M

Ch LH

S LH

C M

Table 6: Tones realized on syllable formed by suffixes -aa or -ii (on 62)

It is observable that tonal alternation in 1 of the monosyllabic vs. bisyllabic
alternation (cf. table 4) and in ©2 of monosyllabic vs. bisyllabic alternation
(table 5) and in G2 of suffixation (table 6) is more or less similar. All seem to be
conditioned by syllable rime and consonant onset. The tone realized on the newly
formed syllable (62) in both morphological processes can be summarized as
follows (from tables 5 & 6):
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Onset Rime

VvV V?
T M H
Ch M/LH H/L
S LH L
C M L

-

Table 7: Tones realized on 62 in bi-syllabic form in both monosyllabic vs.
bisyllabic alternation and suffixation

Tone assignment in newly formed syllables in bisyllabic form can be stated as
follows:

(12) a. forall voiceless fricative onsets and some voiceless aspirated stop
onsets, Rising tone surfaces on unchecked syllables.
b. Elsewhere, unchecked syllables surface with Mid tone.
For all resonant onsets and some voiceless aspirated stop onsets, short
checked syllables surface with High tone.
d. Elsewhere, checked syllables surface with Low tone.
e. Either Rising tone in (a.) is derived or it is underlying.

o

In general, (12) repeats (10), except that there is no example of long
checked syllables in 62 of the bisyllabic forms available. The similarity of the two
patterns indicate the same governing principle being involved.

3.2.2 -am(n) infixation

Some monosyllabic verbs become bisyllabic verbs or nouns by -am(n)
infixation as follows:

(13) a. CiCV(V)Cs > C1am.CoV(V)C3
b. C1V(V)C3 > Cjam.nV(V)C3
Where Cq = [-son], and C; [+vce] is optional

The derived form maintains the original tone of the root in the second syllable
whereas the first syllable, which is unchecked, receives tone according to
consonant onset. For example,

14. doan > . damnoon ‘walk’
khuan > khamnuan  ‘calculate’
sTet > “sdmret ‘finish’
khrép > khamrép . ‘complete’
praap > bamraap ‘subdue’
caay > camnaay ‘pay, distribute’
sidn > sdmniar ‘voice’
sTudn > sdmruan ‘laugh’
prun > bamrug
‘improve’ ‘support, sustain’
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20 : Perhaps, the tones are in the consonants?

truat > tamruat
‘check’ | ‘police’
trat > damrat
‘speak’ , ‘speech’

The examples sidn > sdmniar, *sdnmidy, *samnidy ‘voice’, and srudn >
sdmruan, *sdmrudn, *samrudn ‘laugh’ seem to indicate that the underlymg tone of
the root is Mid which is realized on the second syllable of the derived form, rather
than Rising, and that the Rising tone on sdm is probably derived. Thus, the
uncertainty raised in (10)c. and (12)e. is resolved.

3.2.3 -a(n) infixation

Some monosyllabic verbs become bisyllabic verbs or nouns by -a(n)
infixation as follows:

15. a. CIGV(V)C3 > Cia.CoV(V)Cs

>  C1alC2V(V)C3 (by GI)4
b. C1V(V)C3 > Cia.nV(V)Cj
>  Ci1alnV(V)Cj (by GI)

where Cja? > Cyral, with CC-cluster onset in the root.

For example,

(16) klat > krallat ‘clip’
phin > phalning ‘wall’
raap > rdIniap ‘flat’
raaw > rdInaaw ‘rail’
r&? > rdIn#? ‘foundation of a building’
khla > khrdllay ‘g0’
khloo > khrdlloon ‘canal’
¢ian > ¢aMiany ‘oblique/corridor’
phazk > phalnzzxk ‘divide/division’
suk > saInuk ‘be happy/fun’

The tone of the root is realized on the second syllable, and the first syllable
which is short checked (00) in the phonetic output, receives tone according to
consonant onset.

4 Glottal Insertion (GI)
%) > C /CV---] o
|

[+const]
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From -am(n) and -a(n) infixation, the following tone assignment is observed:

Onset Rime
Root New Syllable

V(V)[-son] | V(V)[+son] V[+son] V?
r H/HL M " H
Ch H M M H
Ch L LH L
S L LH LH L
C L M M L

Table 8: Tones on new syllables formed by -am(n) and -a(n) infixation (c1)

Again, the pattern found in infixation is similar to those found in other
morphological processes mentioned earlier (cf. tables 4 & 6). Moreover, in this
case, the tone of the root arises as a third factor for determgning the H or L on the
new short checked syllable with voiceless aspirated stop onsets.

3.3 Vowel-Insertion

The default vowel a is inserted to break up consonant clusters incurred from
morpheme concatenation according to (17) below:

an o - > Vv /..C}---[C.. (optional)

I I
a [-constGL]

The inserted-vowel is resyllabified with the preceding consonant and a
glottal insertion rule (cf. GI in footnote 4) inserts a glottal coda to the CV-syllable
formed. The tone realized on this newly formed Ca? syllable can either be Low or
High, for example,

(18) kh6¢ + sadr > kho&d2saan ‘elephant’
kot + koor > ko&dlkoon ‘placing together of hands’
SacC + tham > sacaltham ‘truth’
kal(p) + phrik > kalalpalphrik  ‘magic tree’
phéeth + phay > . phééthdlphay ‘danger’
hath  + kam > hathalkam ‘hand crafts’
phol + rian >  pholdlrian ‘civilian’
phdl + mdy > phold2mdy - ‘fruit’
ol + thaar > ¢&oldlthaan ‘canal’
raal + r6th > raaldIrot ‘royal car’
th6s + koor > thésalkoon ‘one with ten hands’
rés + ni?lyom > r6salnilyom ‘taste’
cit + wéeth > citalwéet ‘psychologist’
kaak + baad > kaakalbaat ‘cross’
¢dk  + tik > ¢akaluk ‘impulse’
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saph + i > saphd?sin ‘all things’
lduk + taa = > ldukaltaa ‘eyeball’
3.4 Fusion

This process generally occurs with morphemes of Indic origin. When the two
morphemes are juxtaposed, if the first item is bi-syllabic with a mono-syllabic
alternant of the form discussed in 3.1.1 or 3.1.2 above, and the second item begins
with a glottal stop or a long vowel, after Glottal & Tone Deletion rule applies,’ the
vowels are fused together and form the nucleus of a new syllable. For example,

(19) hatha? + aaphoor >  hathadphoon
‘hand’ ‘accessories ‘hand accessories’

sukha? + 2alphi?baal >  sukkhadphi?baan

‘happy’ ‘take care’ ‘health care (for happiness)’
phookhda? + laisalwadn >  phookhaisalwaan
‘property’ ‘lordship’ ‘property’

phata? + aakhaar >  phdtaakhaan

‘food’ ‘building’ ‘restaurant’

sacal + 2aMndls3or > sacaani?s3on
‘truth’ ‘memoir’ ‘memoir of truth’
raacal + 2amnulsdor >  rafaanuils3on
‘royal’ ‘memoir’ ‘memoir of the king’
raaca? + Mulpaltham >  raaCuupalthdm
‘royal’ * ‘care of’ ‘in royal care’

thisa? + 1aIni?this : thisadni?thit
‘direction’ ‘little direction’ ‘all directions’
phola? ?alnaamay >  phdllaanaamay
‘power’ ‘health’ ‘health’

The tones realized in the new syllables formed by either vowel insertion or
fusion follow one of three patterns: those with Low and Rising on short checked
and unchecked syllables respectively, those with High and Mid, and those with
Low and Mid. The tones realized can be summarized as follows:

5> Glottal and Tone Deletion (GTD) : ;
To g (1)

| I ' ¥
.V [(DV V). >..V) V..
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Onset Rime

V? A\"A"
Ch,s L LH
Ch,r H M
C L M

Table 9: Tones realized on new syllables formed by Vowel insertion and Fusion

Tone assignment in vowel insertion and fusion is in the same manner as in
the new syllable formed in bisyllabic form (cf. table 7). And (12) may be restated
as follows:

(21) a. For all voiceless fricative onsets and some voiceless aspirated stop
onsets, Rising tone surfaces on unchecked syllables.
b. Elsewhere, unchecked syllables surface with Mid tone.
For all resonant onsets and some voiceless aspirated stop onsets, short
checked syllables surface with High tone. |
d. Elsewhere, checked syllables surface with Low tone.
¢. Rising tone in (a.) is derived.

o

3.5 Partial Reduplication

Partial reduplication copies the first consonant onset of a monosyllabic root
and prefixes the reduplication morpheme (RED), which is a CV? syllable to the root

(\/0 ) as follows:
22) Ci(CVi(VI(C3) > Cl\I/IC-Cl(Cz)Vl(Vz)(C3)

al
ie., Vo > Ca?- Vo

The tone of the root is not copied, and RED gets either High or Low tone, for
example,

(23) krdaw > kal-krdaw,  *kal?-kraaw ‘roar’
kdonp > kal-kdon, *k4a?-kdon ‘beautiful’
dan > da?-dan, *d4?-dan ‘push’
it > gal-<it, *Eal-Lit ‘come near’
¢adn > {al-Cada, *E4l-Cadn ‘witty’
cE€zn > cal-cdzpn, *cal-c€zn ‘enlightened’
&5on > ¢4al-&5om,  *Eal-ESony ‘hole’
kh&zn > khal-kh€en, *khdl-kh£zn ‘strong’
khik > kha?-khik, *kha?-khik = ‘loud noise’
phaan > phd?-phaan, *pha?-phaan ‘meet’
phdon > phdl-phdon, *phal-phdon  ‘agree’
rik > ral-rik, *ral-rik ‘laugh’
riin > rdal-riin, *ral-riin ‘smooth’
laan > 142-laan, *]a?-laan ‘exited’”
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1één > 142-1é¢n, *1a2-1één ‘play’
sadn > sal-saan, *s4l-saarn ‘untangle’

sudy > sal-sudy, *sal-sudy ‘pretty’

The tones on RED’s can be summarized as follows:

RED ROOT
Onset Rime Onset Rime
V? VV[-son]| V[-son]| V(V){+son]
Ch,r H Ch,r HL H H, M, HL
Ch, s L Ch, s L L L, R, HL
C L C L L, M, HL

Table 10: Tone in partial reduplication

For all but the unchecked roots with HL. and Ch onsets, the tone of RED is
predictable from syllable rime, consonant onset, and when necessary, the tone of

the root. Only the Ch case with HL tone needs to be specially specified for the tone
realized on RED.

3.6 Summary

In sum, it may be said that the same restriction on tones is applicable to all the
morphological procesges presented. The independent variables are: consonant
onset, syllable rime, and tone of the root. In all cases, consonant onset is
significant, and only in a few cases is the tone of the root significant. For example,
in vowel insertion, the syllable rime is fixed, and the tone of the root is
insignificant; the only factor determining the tone is the consonant onset. In some
other processes, such as partial reduplication or infixation, syllable rime is fixed,
but the tone of the root is significant for determining the tone realized with the Ch
onsets.

The systematic tone assignment in these morphological processes allows
learners to make prediction of tones on REDs and on new formed syllables with
infixation directly from consonant onset and tone of the root when necessary.
Prediction is also possible for tones on 61’s or 62’s in monosyllabic vs. bisyllabic
alternation and in suffixation, and on new syllables formed by vowel insertion and
fusion from the two independent variables, consonant onset and syllable rime. The
only exception when prediction is not possible is when the consonant onset is of the
Ch class. For example, in partial reduplication, if the root is an unchecked syllable
with Ch onset and HL, prediction is not possible. RED can either take a H or L.
Another example, a short checked syllable with Ch onset formed by vowel
insertion may either take a H or a L, etc. In such cases, the tone realized on the
new syllables have to be morphologically marked. The question is how are these
tones morphologically marked.
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Do we need information such as (24) listed in the lexicon?

(24) hath ‘hand’: +L (if checked)
+LH (if unchecked)

raac ‘of royalty, of the king’:
+H (if short checked)
+HL (if long checked)
+M (if unchecked)

And for all the predictable cases, learners need only to memorize the
correlation of the independent variables and the dependent variable, which is tone,
perhaps by something analogous to formal representation of statements in (21).

Even so, listing the lexicon as in (24) above seems redundant and would be
quite costly. For the ease of language acquistion task, such information is reducible
to minimum. How this is to be done and how it is (21) to be formulated is to be

explored below. .

4. Analysis

An alternative to listing the lexicon as in (24) is to posit some kind of
unassociated or floating tones.

4.1 Floating Tones

Positing a floating tone, L or H, on the right edge, i.e., at morpheme final,
can account for the tone realized on the new syllable formed. When the final
consonant is resyllabified as an onset of a new syllable, the floating tone then, is
associated with the toneless new syllable. To account for partial reduplication and
infixation, L/H left edge tone is necessary for the roots with Ch onset. And RED
copies both consonant onset and the floating tone. For example,

L
(25) /kh&en/ > kha?-kh&en
H
/E5on/ > ¢al-Cson, *¢alr-&son
H s
[ko&/ > kodal-, *koca?
L

/hath/ > hatha?-, *hathal-

Positing right-edge floating tone at the end of the morpheme is not at all ad
hoc. It actually is a very plausible alternative since it is not unreasonable to postulate
that such tone is developed from historical syllable loss. A comparison with Pali
and Sanskrit roots does confirm such syllable loss for words with Indic origin.
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And there is a systematic correlation between L/H with obstruent voicing contrast at
the onset of the lost syllable in the Indic roots (Tumtavitikul 1992). For example,

(26) | Thai Sanskrit
L .
sukh ~  sikha?  ‘happy’- < sukha ‘s.n., joy’
H L4
khé¢  ~ khé¢a?  ‘elephant’ < gaja- ‘s.m., elephant’

For the unchecked and long checked cases, a few tone rules will derive the
correct surface forms (cf. tone rules (31)-(34) below).

In the unmarked cases, i.¢., those lexical items that do not need special tone
marking, and the tones in morphological processes are more or less predictable
given consonant onset, syllable type, and if neccessary, tone of the root. The
generalizations governing the tone assignment (cf. (21)) can be formulated as
follows:

Default Tone Rules

Mid Default (MD):
27 o > M/----
I
\"
Low Neutralization (LN):
28) M > L /----
, o
| V..]oco
co = checked syllable
29 M > LH/---- if o [C = [-son, +cont],
INM)  or some [-son, +sprd]
V...] or

or = unchecked syllable

(30) M >, H/---- if o [C = [+son], or
I some [-son, +sprd]

V...] 6o

Low Neutralization (28) is a plausible rule since lowering effect of postvocalic
stops on the preceding vowels is noted (Hombert 1978). And (28) can easily be
reformulated to mention the obstruent segment as the environment.

28) M > L /--—-

[...V...[-son]] ©
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The problem, however, is with the conditional clause ‘some [-son, +sprd]’
that needs to be specified as an environment for both (29) and (30). The clause
indicates ‘random’ voiceless aspirated onsets, which entails some kind of
morphological marking. Thus, it seems, morphological marking is necessary for
all lexical items with aspirated obstruents at either or both ends. If the marking that
would satisfy (29) and (30) were the same as that of the special cases in (25) above,
it would lessen the load of language acquisition. Moreover, it has been stated in the
summary section above (cf. 3.6) that all the morphological processes are governed
by more or less the same principle. Therefore, there seems to be no need to
differentiate the items that would satisfy rules (29) and (30) from those marked with
floating tones in (25).

If we may, then, the lexical items with voiceless aspirated stops will be
marked with a floating tone L for (29) and a floating tone H for (30), and rules (29)
and (30) will be replaced by other rules which will interact with floating tones (cf.
[32]-[34] below).

Is it justifiable to rule out (29) and (30) for the case of fricative and sonorant
onsets as well? The answer lies in the naturalness of the rules themselves. How
can we explain (29) being conditioned by fricative onsets and (30) by sonorant
onsets? There seems to be little phonetic motivation behind the rules. Positing a
uniform floating tone L for fricative onsets and uniform H for sonorant onsets that
is supplied by redundancy rules, and allowing tonal interactions to take care of the
phonetic output seems to be more in line with the case of voiceless aspirated onsets.
[f it can be shown that historically the posited tones arose from the same or parallel
development as in the case of aspirated stops, our postulation will be confirmed.

Historical development does in fact, confirm that such is the case (Tumtavitikul
1992).

(29) and (30) then are substituted by morphological marking for the
aspirated stop onsets, and redundancy rules (31)a. and b. below:

Redundancy Rules

(31) a. (%) > L /--
I

[-son]

[+cont]

<\

o

»

b. %] > H/- "~
I
[+son]
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