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ABSTRACT professionals, the speakdrelongs tothe sociolinguistic
class who is also typicallfluent in StandardThai. He was
The tonal acoustics are described of a Nyo speaker fluent inrecorded in  the Phonetics Laboratory studio in the
tonally distinct varieties ofTai: Standard Thaiwith 5 Department ofLinguistics at AN.U. There were two
tonemes, Laowith 7, and Nyo with 4tonemes. Mean recording sessions, separated by a week. @miyselicited
fundamental frequency arguration valuesarepresented for in the first session will be described here. In this session, he
the allotones of thestonemes orsyllables withunstopped read out forms from Gedney's (1972) checklist of 64
Rhymes. Aperceptualexperiment isdescribed to determine monosyllabic words designed as a 'short-cut' to discover the
how many of the 16 allotones are identifiable by Nyo tonal system of anyrai dialect. The list contains common
tridialectal listeners. The acoustic and perceptual data arewords that can be expected to occur in most Tai varieties, and
used to demonstrate the existence ofififuistic-tonetically that are reflexes of all theeparate categories thate known
distinct tones. to condition the differential development of tones in Tai
varieties. The words from the Gedney listwere written in
1. INTRODUCTION Thai script on prompt cards, whiolvere given in a block to
the informant. He wasnstructed to pick upeach prompt
How do tone languages and dialectiffer with respect to card, and read each word twice, separated by a feirg
their tonal phonetics? One way of investigating this pause so as to avoititroduction of intonationassociated
linguistic tonetic questiorhas been to use the acoustics ofvith the given/new distinction. This procedure workeslll,
bilingual speakers(e.g. Maddieson 1979), omidialectal and there was nobvious evidence duchintonation. He
speakers (Rose 199#eywood 1997). The assumption is chose to read the list in Standard Thai first, followed by Nyo
that observeddifferencesbetween varietiesare not due to and thenLao.
individual differences invocal tract anatomy - sinceutput
from the sameéndividual is involved -but realisebona-fide The data weretranscribed phoneticallyand ahypothesis
linguistic-phonetic differences. However, there isstil no made as to their tonemic structure. (It should be noted that it
obvious way to distinguish from the acoustics alone is not possible to do @honemic analysis omphonetic
differencesthat realise thebona-fide linguistic-phonetic transcriptions alonefor that, extensive interaction with the
differencesfrom any equallyconsistent differencesthat may speaker is required to find out exactly whathonetic
reflect other variables. In this paper, a percepsadiition to differences aredistinctive, what differencesconstitute free
this problem is tested by examining to what exteiserved variation etc.) The results of the initial tonemic analygere
acousticdifferences araised as cues by native listeners tdhat the speaker's Nyo had 4 tonemes, his Lao 7, and his
discriminate different dialects. This approach enables us inSandard Thai 5. The toneme of eachtoken was thus
sense to se¢hrough the ears of both native speaker anddentified, and tokensurther divided for acoustic analysis
native listener. into unstopped, long stopped, and short stopgexlips.

An additional novelty of thispaper is that the tones of aAll acoustic analysisvas done with Kay'sCSL. The same
speaker who has excellesbmmand ofnot just 2, but 3 procedure was used as Heywood's (1997) study of Lao
varieties of tone languagareinvestigated acoustically and and Standard Thai tone, whiéhvolved samfing FO in the
perceptually. The 3 varieties are Standard Thai (Sd), Lao, aRdhyme at a high enough rate to resolve the details dinits
Nyo, all of which belong to theSouth-western Thai course. Both repeats of a tokerere measuredirithmetical
subgroup of Tai. Standard Thedpresents a separa@entral mean and standard deviation values for tonal duration and FO
sub-group within SWThai. TheNyo and Laovarieties inthe 3 varieties were theralculated.

appear to be more closely related, and probably belong to the

NE Thai sub-group, but the details are not yet known. These order to test to what extent the 3 varieties could be
3 varieties differ in their tonal inventory. Standard Thai, as iglentified on the basis of the recordetems, an open
well known, has 5Stonemes. The Nyo and Laovarieties identification testwas conducted in Sakhon Nakhon in
spoken appear to have 4 and 7 tonemes respectively. Sphaes. Theoriginal speakewas used, together with dther
permits onlydiscussion othe allotones on syllablesvith  tridialectal speakers (twdemalesand two nales),from the

unstoppedRhymes. samespeech community, chosen sitable bythe original
speaker. Apseudo-randomised tesipe wasconstructed of
2. PROCEDURE the first repeat of all 64 items recorded by the speaker from the

Gedney list. Eaclitem was repeated, the repeaeparated
The speaker is a tertiary educated 40 year aidle from by a ca. 2 sec. pause. The experiment e@wducted in Thai,
Sakhon Nakhon in Nakhon Phanom province in Laos. Hiscept for the numbering, in English, of the tokens ontéise
First Language is Nyo, with the locally current variety ofape. The aim of the experiment was explained by the
Lao as Second Language. Like meatll-educatedlocal supervisor, andsubjects were instructed to mark on a
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0 W /fall/ Allow/ A/low/ 3. RESULTS
250 3.1 Standard Thai
200 A
o 150 ;33’ The pitch of our tridialectal's
L 100 Standard Thatones onunstopped
§ 50 syllables was as follows. He
= ] :& contrasted, as expected, different
E _500 aﬂs—"& pitches. The /Mid/ toneme was
S 4100 N level in the mid pitch rangeyith a
150 slight dropoff in pitch at thevery
200 end: [332]. /Low/ also hadevel
Y\ pitch, just above the bottom of the
-250 range: [22]. The pitch offall/ fell
-300 +— T T T T T T T T —> from the upper third of thepitch
0 50 100 150 5 200 250 300 350 400 450 500  yapge into the lower thirdafter an
uration (msec.) initial level or slightly rising
) ) ) component [441, 341].The rising
O/r|§e/ @ frise/ D/hight vs. level difference in onset did not
o Whigh/ ) appear to have anyobvious
250 conditioning. /High/had alevel
200 pitch in the mid pitch range,
150 B P followed by a slight rise:[334].
2 100 The pitch on /Rise/ was level in
5 the lower third of the pitchrange,
g % P = rising into the upper third{224].
g 500' —H— ;éy A small amount of obvious
s - ;; segmental influencdrom Lao/Nyo
Z 100 CKJ&%;@: was noted in the speaker's
-150 Standard readings: he did not
-200 pronounce a lateral in thevord
250 klaa rice seedling,and his /u/ and
-300 . . . . . . . . . . . lal  vowels had nasalised

0 50 100 150 200 250 300 350 400 450 500 allophones aftefh/.

Duration (msec.)

Figure 1: Mean normalised FO shaples the speaker's Standar@ihai tonemes onltis of course of interest to see how
unstopped syllablexomparedwith values from 10 Male Bangkok speakergsolid the speaker's Standardhai FO
symbols). A shows allotones of /Fall/ /Mi@hd /Low/, Bshows allotones ofHigh/ compareswith that of Bangkok

and/Rise/.

response sheet thalantity of the word they heard as
Standard Thai, Lao, or Nyo, or any combination of thasee
as appropriate (i.e. a total of 6 possible responses). bey
also asked to write the meaning(s) of the word(s) thegrd,
so that its/their identity was perfectiflear. Thetest, which
took about 3 hours, was run separately with eadhject.

It might be imagined that having to make a 6-wgcision of
this nature is also ratheognitively demanding. However,
the responses of the twdemales were both largely in
agreement andnade sense from the point of view of the
historical developmenand phonetic similarity ofthe tones
involved. Moreover they botlseemed to be able toake a
decision with minimum hesitation, especially one who was
teacher of Thai. The 3 male subjecesponses, on thether
hand, appeared oimitial inspection not to showthe same
degree of coherence. Since we were concemigl finding
out to what extent any cues present in the acoustmal
could be perceived, only the fmale responses were
evaluated.

speakers, on whom Standafthai

is based. His FO values were z-
score normalised (Rose 1987) and compared wittmalised
values of the tonal FO of 1goung educated Bangkoinales
(Gandour et al. 1991).The normalised FO valuesreshown
in figures 1A & B. The vertical scale shows unitssténdard
deviation (x100) awayfrom mean.The duration values of
both sets of datavere very similar and requiredieither
normalisation norequalisation. ltcan be seeifrom figure 1
that the speaker's normalised Standard Thai FO is remarkably
close to the mean normalised Bangkok data, withoffset of
the /Rise/ tone and the onset of tiéigh/ tone showing the
greatestdifferences. Thespeaker's /Fall/, /Mid/, and to a
lesser extent /Low/ also decawyoredrastically atoffsetthan
the Bangkok data. Aparftom thesedifferences, thespeaker's
Rormalised FO lies within 1 standard deviationth@ mean
normalised Bangkok FO.

3.2 Nyo

The Nyo variety spoken by outridialectal contrasts 4
tonemes onunstopped syllablesNaming them aftertheir
pitch features they are: /Mid LevelHigh Fall/, /Low Fall/,
and /Low Rise/The /Mid Level/ toneme has levgbitch in
the mid pitch range [33]. The /Higkall/ falls from the upper
third of the pitch range to low. It is preceded by a level or,
more commonly, slightlyising pitch component, thugt41,



speaker's pitch range.Pitch on

V /high fall/ O /low O/low fall/ /High Level/ is level in theupper
A/mid rise/ third of the pitchrange: [44]. Pitch
200 evett on /Mid Level/ is in the middle of
pitch range: [33].Pitch on /Low
180 Level/ is in the lower third of the
pitch range: [22].Somemorphemes
160 - A ) with /low level/l also have a
N N \V\ / syllable-final  glottal-stop, the
S 140 significance of which is not clear.
w A A A A A The /Low Rise/ toneme has &evel
120 A pitch in the lowest third of the
Bl = N ——< \ pitch range,rising into theupper
100 nk'5‘\9_ - third:  [224]. There is some
=Eﬁlﬂ~ﬂ N evidence for segmental
80 conditioning of pitchoffset height,

T T with syllable-final nasals and -w
0 50 100 150 200 250 300 350 400 450 500 evincing higher [225] pitch. The

Duration (msec.) mean FOshapes of these 7 Lao
Figure 2: Mean fundamental frequency shagessthe 4 Nyo tonemes osyllables with .
9 q y y y allotones are plotted asfunctions

unstoppedrhymes. of absolute duration in figure 3.

341]. The difference between the level aiging onset does
not appear to beonditioned bythe initial consonant. The 4. DISCUSSION

pitch of the/Low Fall/ falls through the lower third of the . o .
pitch range after an initial level component: [221]he /Low The Linguistic Tonetic (LT) status of the E8lotones of the
different tonemesdescribed above

(5 for Standard, 4or Nyo and 7 for
Lao) will be evaluated interms of

O/rise/ V /high fall/ A /higherfall/ x/low ith simil tch T
+ mid level/ B/highlevel/ O flow fall level/ groups with similar pitch features.
200 . Of the 4 allotones with rising
A /A/’E—"\,},\A pitch, Sd /Rise/ and Nyo/Low
180 2 Rise/ do notdiffer significantly in
 e—V— ) 2z their tonal acoustics(i.e. FO and
160 g , duration). TheLao /Low Rise/ FO
~ is significantly higher than in
n " Sd~Nyo, and at thesame height,
g 140 o but significantly longer than the Sd
/High/.  The identification test
120 shows no perceptual difference
between allotones with lowising
100 all pitch and thus does naosupport
separate LT status for the Labow
80 +— . . . . . . — . . Rise/: of the 3 Al morphemes,
0 50 100 150 200 250 300 350 400 450 500 which have low rising pitch in all
_ Duration (msec.) ) 3 varieties, nearly all (6/6 Lao; 5/6
Figure 3: Mean fundamental frequency shafmeshe 7 Lao tonemes osyllables with  sd, Nyo) wereidentified as'All’
unstoppedrhymes. (.e. Nyo, Sd, or Lao).

. L ) Interestingly, nearly all the 6
Rise/ toneme has a level pitch in the lowest third ofgiteh remaining (A2, A3) Lao and Nyo lowrising pitch
range, rising into the upper third: [224]. The meansR@pes morphemes were identifiel1/12 Nyo; 10/12Lao) asNyo.
of these unstopped allotonesare plotted as functions of aj| 4 morphemes of Sd /High/ were correctly identifi¢8/8),
absolute duration in figure 2. but its separate LT statusom low rising tones isalready
33 Lao guaranteed by its tonemic status witl8mandard.

There are 4 allotones in the data widelvel pitch: Lao/High
The speaker appeared to contrast 7 tonemesunstopped | evel/ and /Low Level/, and Lao and Nyo /Mid level/. All 5

syIIabIes:_/High Fall/, /Higher Fall/, /Low _FaII/_,/High Lao /High Levell morphemes (10/10) were correctly
Level/, /Mid Level/, Low Level/, and /Low Rise/Pitch on 4entified. Lao and Nyo /Mid Level/ do not differ

the /High Fall/ toneme falls from the upptird of the pitch acoustically, or perceptually. All 3 Nyo /MidLevel/
range to low, with arinitial level component:[441]. The orphemes (6/6) were correctly identified, and the single Lao
/Higher Fall/ has a convex pitch contourising slightly token identified as N or N~L. Sd /Mid/, with itslightly
within the upper third of the pitch range, then falling into thgg)jing pitch, was not confused with the Nyo~Laoid-level
low: [451]. The pitch of /LowFall/ falls through the lower  tgnes and thereforeepresents a distinctmid-falling LT
third of the pitch rangefter ashort initial levelcomponent: shape.(Ten out of the 18 occurrences of the 9 Hdid/

[221]. The allotones ofthe three level tonemesre not morphemes were correctly identified, with 2 of treenaining
maximally dispersed, but are concentrated in the middle of the



if this represents an upper limit on the numbetoafetically
different forms a multidialectal can produce.

morphemesdentified as Lao /Low Level/ or NydLow
Fall/.)

It is also of interest to note that, as hoped, ithentification
test has proved successful in demonstrating sbate of the
differently: of the 5 B1, B2 and B3 LadLow Level/ statistically significant acoustidifferences donot carry
morphemesshared with Sd /Low/, 7/10 occurrences weredentifying potential, and do not thereforerepresent
correctly identified, whereas none of the 9 S$How/ linguistic-tonetically distinctshapes. Thus LafHigh Fall,
morphemes was uniquely identified laso. Low Fall, Low Rise/ were all 10 - 20 Hzignificantly higher
than corresponding Sdand Nyo shapes, but were not
identifiable as Lao. For some reason, the spepkesumably
adjusted his range slightly upwards for his lfaoms.

Interestingly, althoughLao /Low Level/ and SdLow/ do
not differ in FO or duration, they are clearly identified

All 4 allotones withhigh falling pitch (Lao /HigherFall/;
Lao, Nyo, Sd/High Fall/) differ significantly in tonal
acoustics. LadHigh Fall/ lies about 15-20 Hz highe¢han
Sd, but with the same contour. Nyo /High Fall/ liesabbut
the sameheight asSd, but differs in its rising onset profile
which results in an 11 Hz significantly lower onsahd a 9
Hz significantly higherpeak than SdAll 3 varieties share
/High Fall/ morphemes in C2 and C&ategories; Nyo and
Lao also sharéHigh Fall/ morphemes in the Cdéategory.
Differencesbetween C2/C3 /High Fallmorphemes do not
appear to beperceptually significant.For the 6 C2/C3
morphemesthere wereonly 6/36 correctidentifications (2
Nyo; 4 Sd; 0 Lao), andta. half the identifications (16/36)
were as All (8 Nyo; 6 Lao; 2 Sd). Of the rest, 9
identifications were either/or, and 5 as unique ambrrect.

One final observation is that threcognition patterns in the
identification test suggest thasome words were better
representatives of a given dialect than others. An elearer
idea of therelationship betweetnthe tones of the 3arieties
might therefore come, ndtom overall meansbut from means
of those individual words that were identified thest.
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In rather sharp contrast to these results, howedliffierences
between the 4 Nyo and Lasligh Fall/ C4morphemesvere
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perceptually significant: 10/16 occurrences (6/8 Nyo; 4/&achans Utid Srina, Sa-ngaBhayted, Prapapun Paprom,

Lao) were correctly identifiedThe identification of one
morpheme (may wood) as the 8y /Fall/ negativeparticle
might have been influenced by the high frequesttus of
the latter morpheme, iwhich case the correct ratgould be
higher. It is probable that the presence of sgflable-initial

Sa-Ngounsri Phromasaka N&akolnalorn were our
identification test subjects.Lynn Heywood extracted
acoustics, prepared and processed ithentification test.
Aachan Chintana ran the identification test. Adam
Chapman wrote the Thai prompts. Dr. Tony Diller, ussial,

sonorant in these Crorphemesaids the perception of the masterminded theperation.

differences between level FO (Lao) ariding FO (Nyo)over
the first half of their duration, which means that LT
differencesmay be sensitive tosegmentaldifferences. It
appears then that two LTistinct shapeshave to be
recognisedfor the /High Fall/, to whichthe Lao /Higher
Fall/ makes a third by virtue of itesontrast with Lad/High
Fall/. (Of the 4 Lao /Higher Fall/morphemes, 2were
correctly identified, and 2 were confused with the /Higil/
in Sd or Nyo, or Sd orao.)

Of the low falling pitched tones, the Lao /Low Falllies

about 10 Hz significantly higher than Nyo, but with the

samecontour. However, there is not enough evidemicat
they representinguistic-tonetically distinctshapes,since
there wereonly 2 shared /Low Fallmorphemes (g shirt
and khaa to kill ) between Nyo and Lao. Of the 14 Nyow
falll morphemes, 2lout of 28 occurrences wereorrectly
identified, including the 2 C1 morphemeshared withLao.
Of these 2 Lao /Low Fallmorphemespne was correctly
identified and the other identified adl.

Results of the acoustical investigation and identificatiest
thus support the following 10 Linguistic-tonetically
distinct shapes: HighdaRise-Fall(Lao /Higher Fall/);High
Rise-Fall(Nyo /High Fall/); HighFall (Sd~Lao); HighRise

(Sd/High/); Low Rise (Sd~Nyo~Lao); High Level (Lao);
Mid Level (Nyo~Lao); Mid Fall; (Sd /Mid/); Low Level
(Lao); andLow Fall (Nyo~Sd(~Lao?)).

tones found for the Southern Thai bidialectal in R¢(E@94).
Future investigations of multidialectals' tones wd#termine

It is interesting to
note than 10 was also the maximum number of clearly different
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