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2.2) High - rising tone (occurs with checked syllables) [45]

The pitch pattern of this tone starts at 153.0 Hz and glides up to
about 169.5 Hz (see figures 20 and 26).
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160.0
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1500 -
N 1400
£ 1300
1200
1100
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< < < ] = =
o3 T e oc =

Duration (%)

Figure 20 : Tone 2 on checked syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by native speakers

Ex. [ek™] ‘ron’
[tat™] ‘to cut’
[dip*] ‘raw’
[bat™] ‘card’

3.) Tone 3 : Low - falling tone {21]

The pitch pattern of this tone starts at 127.4 Hz on smooth syllables
and 127.2 Hz on checked syllables and glides down to about 1142 Hz on both
smooth and checked syllables (see figures 21 and 26).
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170.0
160.0 W
150.0 -
X 1400 -
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110.0 -
100.0 1 T T i T ! 7 [ \

Duration (%)

|—i— Tone 3 (smooth) 2 Tone 3 (Ciiuchou) !

| S -

Figure 21 : Tone 3 on smooth and checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by native speakers

Ex. [kPa:w? ‘news’
[kawn] ‘ancient, old’
[den®'] ‘prominent’
[t"uik?!] ‘cheap’
[pe:t*'] ‘eight’
[bak™] ‘to tell’

4.) Tone 4 : Mid - falling tone |31]

The pitch pattern of this tone starts at 142.9 Hz on smooth syllables
and 141.4 Hz on checked syllables and falls quickly to about 105.3 Hz on smooth
syllables and 103.4 Hz on checked syllables (cee figures 22 and 26).
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Figure 22 : Tone 4 on smooth and checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by native speakers

Ex. [cuay™] ‘to help’
[thiow™'] ‘to travel’
[caer™] ‘to steep’
[thaw! ‘to be equal to’

5.) Tone S has 2 allotones which are in complementary distribution as
follows:
5.1) High-mid-falling tone (occurs with smooth syllables) [43]

The pitch pattern of this tone starts at 151.5 Hz and glides down
to about 133 1 Hz (see figures 23 and 26).
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Figure 23 : Tone 5 on smooth syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by native speakers

Ex. [ha:n™®] ‘dry’
[c2in™] ‘to hire’
[ba:n®] “house’
[damn®] ‘side’

5.2) High-high-falling tone (occurs with checked syllables) {S4]

The pitch pattern of this tone starts at 169.6 Hz and glides down
to about 151.7 Hz (see figures 24 and 26).
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160.0
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Figure 24 : Tone 5 on checked syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by native speakers
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Ex. [mat™]

[rap™]
[met
[p'ap
[Tot™]

54]

54]

6.) Tone 6 : High - low falling tone [52]

M. A (Linguistics) / 49

‘to tie’

‘to receive’
‘seed’

‘to fold’
‘to reduce’

The pitch pattern of this tone starts at 166.4 Hz and falls quickly to

about 117.7 Hz (see figures 25 and 26).
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160.0

1500 -
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130.0 -
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Figure 25 : Tone 6 in connected speech of Chiangrai’s Northern Thai dialect

Ex.

pronounced by native speakers

[sii?] ‘to buy’
[tha:y™?] ‘rear’
[fa:r’%) ‘sky’
[mary™?] ‘wood’
[15:y"] ‘hundred’
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All the tones on smooth and checked syllables are put into the same
diagram as follows:

170.0

160.0

Fo (Hz)

20%
40% -
60% -
80%
100%

duration (%)

—®— Tonc 1 (smooth) —8— Tone 2 (smooth) —&— Tone 3 (smooth)

|
% Tone 4 (smooth) —®— Tone 5 (smooth) —t— Tone 6 (smooth)

i
; —&— Tone 3 (checked) - - Tone4 (checked) —U— Tone 2 (checked)

| 7O~ Tone 5 {checked)

Figure 26 : Tone features in connected speech of Chiangrai’s Northern Thai
dialect pronounced by native speakers
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4.1.5 Comparison of tonal systems and tone features between citation
form and connected speech

1.) Tonal system
Table 15 : Comparison of tonal systems_ between citation form and
connected speech of Chiangrai’s Northern Thai dialect

pronounced by native speakers

A B C DL DS

Tone 1

Tone3 | Tone 5 | Tone 3 | Tone 2

Tone 2

Tone 4 | Tone 6 | Tone 4 | Tone 5

Citation form
A B C DI DS
! [

Tone 1

Tone3 | Tone > | Tone3 | Tone 2
Tone 2

Toned | Tone 6 | Tone 4 | Tone 5

Connected speech

Table 15 indicates that the tonal systems in both citution form and
connected speech are not different. That is, tone A reflects the glottalization split
and the tones in other columns, B, C, DL, and DS, always reflect the voiced-
voiceless split.
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2.) Tone features

Results / 52

Table 16 : Comparison of tone features between citation form and
connected speech of Chiangrai’s Northern Thai dialect
pronounced by native speakers

1381 Hz -122.6 Hzr (smooth)
High - hagh - falling tonc [54]
152.9 Hz - 140.2 Hz (checked

LT
LT

Form of
cech Citation form Connected speech
Tone
Tone 1 Low - falling - risang tone [212] | Low - falling - rising tone [212]
1053Hz-983Hz-1075Hz | 123.6Hz-112.6Hz-126 9 Hz
N N
Tone 2 Low - nsing tone [23] (smooth) | Mid - rising tone [33] (smooth)
116 5Hz - 126 6 Hz 134 5Hz - 1587 Hz
Mid - rising tone {35] (checked) | High - nising tong {45] (checked)
127.2 Hz - 1464 Hz 153.0Hz - 169.5 Hz
----- - =
Tone 3 Low - level tone |22} Low - falling tone [21]
[20.7 Hz - 110.0 Hz (smooth) 127.4 Hz - 114.2 Hz (smooth)
120.3 Hz - 112.4 Hz (checked) 127.2 Hz - 114.2 Hz (checked)
I
Tone 4 Mid - falling tone {31] Mid - falling tone {31]
124.1 Hz - 93.1 Hz {(smooth) 142.9 Hz - 105.3 Hz (smooth)
[25.4 Hz - 103.1 Hz (checked) 141 4 Hz - 103.4 Hz (checked)
. By
Tone 5 High - mid - falling tone [43] High - mid - falling tone |43]
151.5 Hz - 133.1 Hz (smooth)

High - high - falling tone {34]
) 169.6 Hz - 151.7 Hz (checked)

LIy
*a
'y

LTS
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(Table 16)
Form of
cech Citation form ’ Connected speech
Tone
Tone 6 High - low - falling tonc [52] High - low - falling tonc [52}
154 0 Hz - 106.7 Hz 166.4 Hz- 117.7 Hz
\\ Iy
s .
o ]

~

Table 16 indicates that the tone features in citation form are
different from connected speech in tones 2 and 3 as follows:

(i) Tone 2, mid-rising tone in citation form occurs with checked
syllables whereas mid-rising tone in connected speech occurs with smooth
syllables.

(11) Tone 3, the feature of this tone in citation form is low level tone
whereas the tone feature in connected speech is low falling tone.

Concerning the fundamental frequency, it is interesting to note that
the fundamental frequencies of each tone in citation form are jower than in
connected speech.

4.2 Tonal System and Tone Features of Lahu

4.2.1 Tonal system

[ have analyzed the tonal system in citation form of the Lahu language
pronounced by an informant who is native Lalwe speaker. The results were found
that the Lahu language has 7 tones as follows:

Tone I low - level tone

Tone 2 low - level - glottalized tone
Tone 3 mid - falling tone

Tone 4 high - falling tone

Tone 5 high - falling - glottalized tone
Tone 6 high - level tone

Tone 7 high - level - glottalized tone
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4.2.2 Tone features
1.) Tone 1 : Low - level tone [22]

The pitch pattern of this tone starts at 122.1 Hz, glides down a little to

about 119.7 Hz, and rises to about 123.1 Hz, then falis quickly to about 117.1 Hz
(see figures 27 and 34).

150.0 -
1700 |
160.0 -
150.0 -
1400 -
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1200 P—b——b ——b——¢ Tt T4 e | N
106
1000 -
96,0

]

Fo (kz}

20% ~

o
<

40%
60%
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Figure 27 : Tone I of Lahu pronounced by native speaker

Ex. [p"o™] ‘to open’

[pl1822 “to ties
2.) Tone 2 : Low - level - glottalized tone [227]

The pitch pattern of this tone starts at 122.3 Hz and glides down a

little to about 116.0 Hz. The glottal stop is heard at the end of the tone (see figures
28 and 34).

180.0 ]
1700 +
160,00
150.6
T oL00 4
2 1300 -
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11040
1000 -
oo b— i :
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o1 =t L= =4 E
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Figure 28 : Tone 2 of Lahu pronounced by native speaker



Fac. of Grad. Studies, Mahidol Univ. M A (Linguistics) / 55

Ex. [pPu® tsw??)

(122

‘papaya’
“to fart’

3.) Tone 3 : Mid - falling tone |31}

The pitch pattern of this tone starts at 134.7 Hz and falls quickly to
about 99.3 Hz (see figures 29 and 34).

180 ——— —

1700 -
1600 -
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140.0 -
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11040 ~
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¥igure 29 : Tone 3 of Lahu pronounced by native speaker

Ex. [phur'] ‘dog’
[bi*!] “full’

4.) Tone 4 ; High - falling tone [42]

The pitch pattern of this tone starts at 145.7 Hz and falls quickly to
about 1229 Hz (see figures 30 and 34).

1RO.G T
1700

160.0
1560
= ‘H\*\“

% 1100 -
£ 1M
126.0 -
1142
1000

900 | |

& B £ & = P

= = < < [=1 o

(o] -1 N o« E

Duration (%)

Figure 30 : Tone 4 of Lahu pronounced by native speaker
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Ex.

[pur* tu®]
[muw®]

‘comb’
‘song’

5.) Tone 5 : High - falling - glottalized tone [437]

Results / 56

The pitch pattern of this tone starts at 147.3 Hz and glides down to
about 130.3 Hz. The glottal stop is heard at the end of the tone (see figures 31 and

34).

Fo (Hz}

i
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110.0 J

1000 4

900 A — ——
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Figure 31 : Tone 5 of Lahu pronounced by native speaker

Ex.

[tu*]
[0a*]

‘to bail’
‘fisk’

6.) Tone 6 : High - level tone [S5]

The pitch pattern of this tone starts at 165.3 Hz, rises to about 1679
Hz, and glides down a little to about 162.7 Hz (see figures 32 and 34).

80
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Figure 32 : Tone 6 of Lahu pronounced by native speaker
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Ex. [pur’] ‘mosquito, a fly’
[pe™] ‘waste’
7.) Tone 7 : High - level glottalized tone [35?)

The pitch pattern of this tone starts at 159.3 Hz and glides up to about
163.8 Hz, then falls quickly to about 159.2 Hz. The glottal stop is heard at the end
of the tone (see figures 33 and 34).

1800 - - —
1700
1600 6 o o O OO
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§ 140.0
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Figure 33 : Tone 7 of Lahu pronounced by native speaker

Ex. > “bird’

[p:)ﬁ?] ‘to jump’
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Each tone of Lahu is put into the same diagram as follows:
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Figure 34 : Tone features of Lahu pronounced by native speaker
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4.3 Tonal system and tone features of Akha

4.3.1 Tonal system
There are 5 tones in Akha as follows
Tone 1 low - falling tone
Tone 2 low - falling - glottalized tone
Tone 3 mid - level tone
Tone 4 mid - rising tcne
Tone 5 high - level tone

4.3.2 Tone features

1.) Tone 1 : Low - falling tone [21]

The pitch pattern of this tone starts at 114.1 Hz and glides down to
about 99.3 Hz (see figures 35 and 40).

1500

1400 ~
130.0

1200
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110.0 1
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Figure 35 : Tone 1 of Akha pronounced by native speaker

Ex. [ko?! dz0™'] ‘mountain’
[me?! 207 ‘to teach’
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2.) Tone 2 : Low - falling - glottalized tone [217]

The pitch pattern of this tone starts at 115.9 and glides down to
about 109.1 Hz. The glottal stop is heard at the end of the tone (see figures 36 and

40).
150.0 —
140.0
130.0
..:'i' 126.0
:‘i
110.0
1000 v
904 - T T 7 T —i
F £ S £ 5 £
= & g B g &
Duraten (%)
Figure 36 : Tone 2 of Akha pronounced by native speaker
Ex. [ko®'") ‘s1x’
ko™ 20*] ‘to bite’
3.) Tone 3 : Mid - level tone |33]

The pitch pattern of this tone starts at 128.0 Hz and glides down to

about 125.1 Hz (see

1500
[ B[t
1300

12040

Faiblz)

1100

100 4
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Figure

figures 37 and 40).
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37 : Tone 3 of Akha pronounced by native speaker
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Ex. [se* pPu’ ‘garlic’
[ba® 257 ‘to grill, to toast’

4.) Tone 4 : Mid - rising tone [34]

The pitch pattern of this tone starts at 122.6 Hz and glides up to
about 138.7 Hz, then falls a little to 135.8 Hz (see figures 38 and 40).
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Figure 38 : Tone 4 of Akha pronounced by native speaker

Ex. [ba*! ba’] ‘cheek’

[ko®! du®®] ‘top of the mountain’
5.) Tone 5 : High - level tone [S5]

The pitch pattern of this tone starts at 142.3 Hz and ghides up to
about 148 .6 Hz, then falls a little to about 146.7 Hz (see figures 39 and 40).
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Figure 39 : Tone 5 of Akha pronounced by native speaker
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Ex. [bi* 102" ‘to be inclined’
[koll? tShBSS nsixty:

Each tone of Akha is put into the same diagram as follows:
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Figure 40 : Tone features of Akha pronounced by native speaker
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4.4 Tonal System and Tone Features of Karen

4.4.1 Tonal system
There are 6 tones in Karen as follows :
Tone 1 low - level tone
Tone 2 mid - level tone
Tone 3 high - falling tone
Tone 4 high - falling - glottalized tone
Tone 5 high - level tone
Tone 6 high - level - glottalized tone

4.4.2 Tone features N

1.) Tone 1 : Low - level tone |22}

The pitch pattern of this tone starts at 92.5 Hz ang glides down to
about 87.0 Hz (see figures 41 and 47).
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Figure 41 : Tone I of Karen pronounced by native speaker

Ex. [me®!] ‘rice’

fpw™] ‘to wash hair’
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2.) Tone 2 : Mid - level tone [33]

The pitch pattern of this tone starts at 99.3 Hz and glides down to
about 96.5 Hz (sce figures 42 and 47).
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Figure 42 : Tone 2 of Karen pronounced by native speaker

Ex. [t14*] ‘ong’
[me™] ‘tooth’

3.) Tone 3 : High - falling tone [41]

The pitch pattern of this tone starts at 106.4 Hz and falls quickly to
about 76.8 Hz (see figures 43 and 47).
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Figure 43 : Tone 3 of Karen pronounced by native speaker
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Ex. [me*!] “tail®
[me*'] ‘correct, right’

4.) Tone 4 : High - falling - glottalized tone [427]

The pitch pattern of this tone starts at 102.8 Hz and falls quickly to
about 86.1 Hz in the second section. The glottal stop 1s heard at the end of the tone
(see figures 44 and 47).

1200 g j

116.6 - '

100.0

Fo (H#)

e

B30

0.0 -

200,
40% -
60%,
/0%,

<

100t -

Duranon (%)

Figure 44 : Tone 4 of Karen pronounced by native speaker

Ex. [me*? 2u™) “fire’
[t"a* that? ‘to weave’
5.) Tone 5 : High - level tone [44]

The pitch pattern of this tone starts at 104.2 Hz and glides up to about
109.1 Hz (see figures 45 and 47).
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Figure 45 : Tone 5 of Karen pronounced by native speaker
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Ex. [me™ "] ‘tear’
[pi*] “sticky’
6.) Tone 6 : High - level - glottalized fone [557)

The pitch pattern of this tone starts at 115.1 Hz and glides up to about
117.4 Hz. The glottal stop is heard at the erd of the tone (see figures 46 and 47).
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Figure 46 : Tone 6 of Karen pronounced by the native speaker

Ex. fme™™ “sand’
559 o ,
[tha™"] iron, needle
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All the six tones of Karen are put in the following figure.
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Figure 47 : Tone features of Karen pronounced by the native speaker
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CHAPTER V

TONAL SYSTEMS AND TONE FEATURES OF
CHIANGRAP'S NORTHERN THAI DIALECT
PRONOUNCED BY THE LAHU, AKHA, AND KAREN PEOPLE

The results of the analysis indicate that Chiangrai’s Northern Thai dialect
in citation form, Lahu and Akha have 4 tones, whereas Karen has 6 tones.

In connected speech, Lahu has 5 tones, Akha has 4 tones, and Karen has 6
tones as follows:

5.1 Tonal System and Tone Features of Chiangrai’s Northern Thai
Dialect Pronounced by Lahu

5.1.1 Tonal system in citation foim

Regarding the number of tones, Chiangrai’s Northern Thai dialect
pronounced by the eight Lahu speakers have a 4 tone system. Note that ihey
pronounce the DS4 tone as a rising tone, whereas the two Lahu speakers (Cliakue
and Chachor) pronounce this tone as a falling tone in the same way as the native
Chiangrai’s Northern Thai speakers. It can be speculated that these two Lahu
speakers speak Chiangrai’s Northern Thai dialect better than the eight Lahu
speakers. In calculating the average of fundamental frequency, it is necessary that
the falling tone pronounced by these two Lahu speakers have to be excluded. The
pattern of split and coalescence of the eight L.ahu speakers may be shown as
follows:

Table 17 : Pattern of tones in citation form of Chiangrai’s Northern Thai dialect
pronounced by Lahu

A B C DL DS

3

Tone I

Tone 3| Tone 4| Tone 3| Tone 2

Tone 2
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Following table 17, it is interesting to note that
{i) Tone A reflects the glottalization split, Tones B and DL reflect the
voiced and voiceless split, whereas Tones C and DS have no sphit in their columns.
(1) Tone C merges with Tones B4 and DIL4.
5.1.2 Tone features in citation form

1.) Tone 1 : Low - falling - rising tone {212}

The pitch pattern cf this tone starts at 107.6 and glides down to about
97.6 Hz, then rises quickly to about 115.1 Hz (see figures 48 and 53).
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Figure 48 : Tone 1 in citation form of Chiangrai’s Northern Thai dialect
pronounced by Lahu

Ex. [hu?] “ear’
[kl1a:2|2] Lleg~
[pir*] ‘year’
[kin?'?] ‘to eat

2.) Tone 2 has 2 allotones which are in complementary distribution as
follows:

2.1) Mid - rising tone (occurs with smooth sytlables) |34]

The pilch pattern of this tone starts at 1192 Hz and glides up to
about 1299 Hz (see figures 49 and 53).
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Figure 49 : Tone 2 on smooth syllables in citation form of Chiangrai’s Northern
Thai dialect pronounced by Lahu

Ex. [bin™] ‘to fly’
[dae:n™] ‘red’
[mi*] ‘hand’
[nomn**] ‘to lie down’

2.2) High - rising tone (occurs with checked syllables) [45]

The pitch pattern of this tone starts at 133.9 Hz and glides up to
about 146.2 Hz. The glottal stop is heard at the end of the tone (see figures 50 and
53).
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Figure 50 : Tone 2 on checked syllables in citation form of Chiangrai’s
Northern Thai dialect pronounced by Lahu



Fac. of Grad. Studies, Mahidol Univ. M. A (Linguistics) / 71

Ex. [pha®) ‘vegetable’
[tom} ‘to fall’
[?0* ?] ‘chest’
[mo*7] . ‘ant’

3.) Tone 3 : Low - falling tone |21]

The pitch pattern of this tone starts at 114.6 Hz on smooth syllables
and 116.8 Hz on checked syliables, then glides down to about 102.5 Hz on smooth
syllables and 103.9 Hz on checked syliables. The glottal stop is heard at the end of
the tone on checked syllables (see figures 51 and 53).
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Figure 51 : Tone 3 on smooth and checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Lahu

Ex. [si'] ‘four’
[taw*"] ‘turtle’
[ben®'] ‘to divide’
[kha?!?] ‘to be torn’
[ko™'"] ‘to embrace’

[bo*'"] ‘blind’
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4.) Tone 4 : High - falling tone [52,42]

The pitch pattern of this tone starts at 144.3 Hz on smooth syllables
and 131.3 Hz on checked syllables, then falls quickly to about 114.8 Hz on smooth
syllables and 107.4 Hz on checked syllables. The glottal stop is heard at the end of
the tone on checked syllables (see figures 52 and 53).

1500 ~ - - e
1430
1300
£}
= 1200 -
Iz
110.0
100.0 :
90.0 1 - — — _ i S . ‘
5 = £ £ = =
= & = 2 2 g
Daration (%)

T & Tone 4 (smooth) O~ Tone 4 (chccked)%

Figure 52 : Tone 4 on smooth and checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Lahu

Ex. fpar) ‘father’
[va:r?] ‘grass’
[tom’?] “to boil”
[da:y*?] ‘cord’
[namm™) ‘water’
[1ia*] ‘blood’

[ha*"] ‘root’
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All the tones on smooth and checked syllables are put into the same
diagram as follows:

150.0
140.0
130.0
- .
L 1200
o
[
110.0
100.0 -
90.0 . ‘ SR
2 . © £ ° e
[ o < < [ <
N ~t O jo7a] E

Duration (%)

—®- Tone 1 (smooth) —#- Tone 2 (smooth)
—&~ Tone 3 (smooth) —® Tone 4 (smooth)
4 Tone 3 (checked)  ~O~ Tone 4 (checked)

—+ Tone 2 (checked) s

Figure 53 : Tone features in citation form of Chiangrai’s Northern Thai dialect
pronounced by Lahu
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5.1.3 Tonal system in connected speech

Regarding the number of tones, Chiangrai’s Northern Thai dialect
pronounced by the nine Lahu speakers have a 5 tone system. Note that they
pronounce the DS1-2-3 tone as a rising tone'in the same way as the native
Chiangrai’s Northern Thai speakers, whereas only one Lahu speaker (Chakue)
pronounces this tone as a falling tone. In calculating the average of fundamental
frequency, it is necessary that the falling tone pronounced by this Lahu speaker
have to be excluded. The pattern of split and coalescence of the nine Lahu speakers
may be shown as follows :

Table 18 : Pattern of tones in connected speech of Chiangrai’s Northern Thai
dialect pronounced by Lahu -

A B C DL DS

Tone I

Tone 3| Tone 5| Tone 3| Tone 2

Tone 2

Tone 4 Tone 4 | Tone 5

Following table 18, it is interesting to note that tone 4 reflects the
glottalization split, Tones B, DL and DS reflect the voiced and voiceless split,
whereas Tone € has no split in its column.

5.1.4 Tone features in connected speech

1.) Tone 1 : Low - falling - rising tone [212}

The pitch pattern of this tone starts at 116.7 and glides down to about
106.1 Hz, then rises to about 124.8 Hz (see figures 54 and 61).
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Figure 54 : Tone 1 in connected speech of Chiangrai’s Northern Thai didlect

pronounced by Lahu

Ex. [hus') ‘ear’
[kha:212] :;eg:
[piIZIz] Lyear-;
[kin®'?] ‘to eat’

2.) vone 2 has 2 allotones which are in complementary distribution as

follows:

2.

1) Mid - rising tone (occurs with smooth syllables) |34]

The pitch pattern of this tone starts at 132.7 Hz and glides up to

about 145.5 Hz (see figures 55 and 61).
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Figure §5:
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Tone 2 on smooth syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by Lahu
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Ex. [bin™] ‘to fly’
[dzem™) ‘red’
[mir* “hand’
[nomn™] . ‘to lie down’

2.2) High - rising tone (occurs with checked syllables) [45]

The pitch pattern of this tone starts at 149.7 Hz and glides up to
about 163.6 Hz. The glottal stop is heard at the end of the tone (see figures 56 and
61)

170.8

160.0
150.0
T 106
£ 1300 -
1200
100
100.0 — : : . —
= £ = = £ =
[=-] = f= (=) [}
o~ -+ = o E
Duration (%0}

Figure 56 : Tone 2 on checked syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by Lahu

457

Ex. [p"a "vegetable’
[t0**] ‘to fall’
[?0%7] “chest’

3.) Tone 3 : Low - falling tone j21]

The pitch paitern of this tone starts at 122.0 Hz on smooth syilables
and 125.2 Hz on checked syllables, then glides down to about 105.4 Hz on smooth
syllables and 109.1 Hz on checked syllables. The glottal stop is heard at the end of
the tone on checked syltables (see figures 57 and 61). '



Fac. of Grad. Studies, Mahido! Univ. M_.A (Linguistics) / 77

1700 i

160.0 ,

1500 -
31400 - |
2 1300

1200

1100 -

100.0 - { 1 , J e T 4

Duration (%)

~& Tone 3 (smooth) = Tone 3 (checked)|

Figuvre 57 : Tone 3 on smooth and checked syllalles in connected speech of
Chiangrai’s Northern Thai dialect pronounced by Lahu

Ex. [si?'] ‘four’
[taw?] ‘turtle’
[baen®] ‘to divide’
[k"a"] ‘to be torn’
[ko™""] ‘to embrace’
[bo?"?] “blind’

4.) Tone 4 : Mid - falling tone {31]

The pitch pattern of this tone starts at 139.5 Hz on smooth syllables
and 138.8 Hz on checked syllables, then falls to about 1153 Hz on smooth
syllables and 111.1 Hz on checked syliables. The glottal stop 1s heard at the end of
the tone on checked syllables (see figures 58 and 61).
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Figure 58 : Tone 4 on smooth and checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by Lahu

Ex. [po'] “father’
[hay*'] ‘plantation’
[lia*'"] ‘blood’
[ha®'"] ‘root’

5.) Tone S has 2 allotones which are in complementary distribution as
follows:

5.1) High - low - falling tone (occurs with smooth syllables) [42]

The pitch pattern of this tone starts at 147.0 Hz and falls
quickly to about 128.5 Hz (see figures 59 and 61).

170.0 -‘ -
16046 ‘l
130,80 j
T 1460
2 1360 -
1204 J
110.0
wo.e - T t T —T T T
£ £ - -
= =) = = o =
a + Z & =
Duranen (%)

Figure 59 : Tone 5 on smooth syllables in connected speech of Chiangrai’s
Northern Thai dialect pronounced by Lahu
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[ya:*] ‘grass’
[tom*?] ‘to boil’
[da:y*] ‘cord’
[ma:*?) . ‘horse’

5.2) High-high-falling tone (occurs with checked syllables) [S4]

The pitch pattern of this tone starts at 157.4 Hz and glides down
to about 147.0 Hz. The glottal stop is heard at the end of the tone (see figures 60
and 61).

D%

20“ n

4%
60% -
80%

1 00%,

Puration (%)

Figure 60 : Tone 5 on checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by Lahu

Ex.

[ha*""] “to love’
[no“{ ] “bird’
[wa™"} ‘temple’
[k"a**"] ‘to select’
[]em]l ‘nail’
fmo™*") “ant’
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All the tones on smooth and checked syliables are put into the same
diagram as follows:

Fo (Hz)

20%
40%
60% |
80%
00%

Duration (%)

—®— Tone 1 (smooth)  —— Tone 2 (smooth)}
—&— Tone 3 (smooth) —®— Tone 4 (smooth)
—X— Tone 5 (smooth) —I5— Tone 3 (checked)
—O— Tone 4 (checked) —1F— Tone 2 (checked) ‘

K- Tone 5 (checked)

Figure 61 : Tone features in connected speech of Chiangrai’s Northern Thai
dialect pronounced by Lahu
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5.1.5 Comparison of tenal systems and tone features between citation
form and connected speech

1.) Tonal system
Table 19 : Comparison of tonal systems between citation form and
connected speech of Chiangrai’s Northern Thai dialect

pronounced by Lahu

A B C DL DS

Tone 1

Tone3 | Tone 4 | Tone 3 | Tone 2

Tone 2
Ciration form
A B C DL DS
Tone 1

Tone3 | Tone 3 | Tone 3 | Tone?2

Tone 2

Tone 4 Tone 4 Toneir
) —

Connected speech

Table 19 indicates that the tonal system in citation form differs from
connected speech as follows:

(i} Chiangrai’s Northern Thai Dialect pronounced by Lahu, in citation
form, has a 4 tone system but 1t has a 5 tone system in connected speech.

(i1} tone C, in citation form, merges with Tones B4 and DL4 but in
connected speech tone C does not.

(iit) tone DS, in connected speech, reflects the voiced-voiceless split
whereas in citation form there is no split in DS column.
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2.) Tone features

Results / 82

Table 20 : Comparison of tone features between citation form and
connected speech of Chiangrai’s Northern Thai dialect

pronounced by Lahu
] Form of
ecch Citation form Connected speech
Tone 4
Tone 1 Low - falling - rising tone [212] | Low - falling - rising ton¢ [212]
1076 Hz-976 Hz- 1151 Hz | 116.7Hz- 1061 Hz - 124.8 Hz
N~
Tone 2 Mid - nsing tone [34] (smooth) | Mid - rising tone |34 ] (smooth)
1192 Hz-1299Hz 132 7THz - 1455 Hz
High - rising tone [45] (checked) High - rising tone [45] (checked)
1339Hz- 1462 Hz 149.7Hz - 163.6 Hz
Tone 3 Low - falling tone [21] Low - falling tonc [21]
114.6 Hz - 102.5 Hz (smooth) 122.0 Hz - 105.4 Hz (smooth)
[16.8 Hz - 103.9 Hz (checked) 125.2 Hz - 109.1 Hz (checked)
Tone 4 - Mid - falling tone [31]
139.5 Hz - 115.3 Hz (smooth)
138.8 Hz - 111.1 Hz (checked)
Tone 5 High - falling tone |52) High - low - falling tone [42]
1443 Hz -114.8 Hz (smooth) 147.0 Hz - 128.5 Hz (smooth)
High - falling tone |42] High - high - falling tone |54}
131.3 Hz - 107 4 Hz (checked) 137.4 Hz - 147.0 Hz (checked)
..... ~
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Table 20 indicates that the tone features in citation form are
different from connected speech as follows:

(i) Tone 5 in connected speech has two allotones which are in
complementary distribution but in citation form, tone 5 has no allotone.

(ii) The fundamental frequencies of each tone in citation form are
lower than in connected speech.

5.2 Tonal System and Tone Features of Chiangrai’s Northern Thai
Dialect Pronounced by Akha

5.2.1 Tonal system in citation form

Regarding the number of tones, Chiangrai’s Northern Thai dialect
pronounced by the seven Akha speakers have a 4 tone system. Note that they
pronounce the DS1-2-3 tone as a falling tone, whereas the three Akha speakers
(Akor, Acha, and Lopha) pronounce this tone as a rising tone in the same way as
the native Chiangrai’s Northern Thai speakers. It can be speculated that these three
Akha speakers speak Chiangrai’s Northern Thai dialect better than the seven Akha
speakers. In calculating the average of fundamental frequency, it is necessary that
the rising tone pronounced by these three Akha speakers have to be excluded. The
pattern of split and coalescence of the seven Akha speakers may be shown as
follows:

Table 21 : Pattern of tones in citation form of Chiangrai’s Northern Thai dialect
pronounced by Akha

A B C DL DS

Tone 1

Tone 3| Tone 4| Tone 3| Tone 4

Tone 2

Following table 21, it is interesting to note that

(i) Tone A reflects the glottalization split. Tones B and DL reflect the
voiced and voiceless split, whereas Tones C and DS have no split in their columns.

(ii) Tone C merges with Tones B4, DL4, and DS,
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5.2.2 Tone features in citation form

1.) Tone 1 : Low - falling - rising tone [212]

Results / 84

The pitch pattern of this tone starts at 1259 Hz and glides down to
about 116.2 Hz, then rises quickly to about 130.5 Hz (see figures 62 and 67).

1oL

160.0 H
150.0

140.0 -
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110.0
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r !
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40% -
60t

Duration (%)

130% J

Figure 62 : Tone I in citation form of Chiangrai’s Northern Thai dialect

pronounced by Akha

Ex. [hu:?'?]
[kba:*'?]
[pi:zul
[kin}’.]Z]

2.) Tone 2 : Low - rising tone [23)

& leg
‘year’
‘to eat’

The pitch pattern of this tone starts at 126.5 Hz and glides up to about

1373 Hz (see figures 63 and 67).
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Figure 63 : Tone 2 in citation form of Chiangrai’s Northern Thai dialect

pronounced by Akha
Ex. [bin®] ‘to fly’
[dae:n™] ‘red’
[mi*'] ‘hand’
[n2:n*] ‘to liec down’

3.) Tone 3 : Low - falling tone |21]

The pitch pattern of this tone starts at 130.5 Hz on smooth syllables
and 131.7 Hz on checked syllables, then glides down to about 115.9 Hz on smooth
syllables and 117.5 Hz on checked syllables. The glottal stop is heard at the end of
the tone on checked syllables (see figures 64 and 67).

176.0
160.0
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& Tone 3 (smaothy & Tone 2 ichecked)

Figure 64 : Tone 3 on smooth and checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Akha
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Ex.

[si*']
[taw?!]
[ben™]
[khan?]
[kDZI?]
[bOZI?]

Results / 86

“four’
“turtle’

‘to divide’
‘to be torn’
‘to embrace’
‘blind’

4.) Tone 4 has 2 allotones which are in complementary distribution as

follows:

4.1) High-low-falling tone (occurs with smooth and long-checked

syllable) [52, 51]

-

The pitch pattern of this tone starts at 154.4 Hz on smooth
syllables and 155.5 Hz on long-checked syllables, then falls quickly to about 128.3
Hz on smooth syllables and 121.3 Hz on long-checked syllables. The glottal stop is
heard ai the end of the tone on long checked syllables (see figures 65 and 67).
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Figure 65 : Tone 4 on smooth and long - checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Akha

Ex.

[po:’?]
[ya:?]
[tom™]
[dazy™]
lam’’]
[ia™"]
[ha™**]

‘father’
‘grass’
‘to boil’
‘cord’
‘water’
‘blood’
‘root’
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4.2) High-high-falling tone (occurs with short-checked syllable)
|54}

The pitch pattern of this tone starts at 161.1 Hz and glides down to
about 142.1 Hz. The glottal stop is heard at the end of the tone (see figures 66 and
67).
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Figure 66 : Tone 4 on short - checked syllables in citation form of Chiangrai’s
Northern Thai dialect pronounced by Akha

Ex. [p"a®*"] ‘vegetable’
[t0™*] ‘to fall’
[?054?] ‘chest’

[mo™*"] ‘ant’



Attasith Boonsawasd Resulits / 88

All the tones on smooth and checked syllables are put into the same
diagram as follows: '

170.0 -

160.0

150.0

140.0

Fo (Hz)

130.0

120.0
110.0 -
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; —@— Tone 1 (smooth) —8— Tone 2 (smooth)
ii —&— Tone 3 (smooth) —®— Tonc 4 (smooth)

| ‘
| —&— Tone 3 {checked) —O— Tonc 4 (L-checked)
I O~ Tone 4 (S-checked)

Figure 67 : Tone features in citation form of Chiangrai’s Norithern Thai dialect
pronounced by Akha
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5.2.3 Tonal system in connected speech

Regarding the number of tones, Chiangrai’s Northern Thai dialect
pronounced by the nine Akha speakers have a 4 tone system. Note that they
pronounce the DS1-2-3 tone as a falling tone, -whereas only one Akha speaker
(Akor) pronounces this tone as rising tone in the same way as the native
Chiangrai’s Northerri Thai speakers. In calculating the average of fundamental
frequency, it is necessary that the rising tone pronounced by this Akha speaker
have to be excluded. The pattern of split and coalescence of the nine Akha
speakers may be shown as follows:

Table 22 : Pattern of tones in connected speech of Chiangrai’s Northern Thai
dialect pronounced by Akhu

A B C DL DS

Tonc I

Tone 3| Tone 4| Tone 3! Tone 4

Tone 2

Following table 22, it is interesting to note that

(i) Tone A reflects the glottalization split. Tones B and DL reflect the
voiced and voiceless split, whereas Tones C and DS have no split in their columns.

(ii} Tone C merges with Tones R4, DL4, and DS.

5.2.4 Tone features in connected speech
1.) Tone 1 : Low - falling - rising tone |212]

The pitch pattern of this tone starts at 120.0 Hz and glides down to
about 109.0 Hz, then rises quickly to about 130.3 Hz (see figures 68 and 73).
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Figure 68 : Tone 1 in connected speech of Chiangrai’s Northern Thai dialect

pronounced by Akha
Ex. [hu'?] ‘ear’
[khazzlz] :.]ega
[pi:z?z] ‘year’
[kin'"*] “to eat’

2.) Tone 2 : Mid - rising tone [34]

The pitch pattern of this tone starts at 141.5 Hz and glides up to about
156.1 Hz (see figures 69 and 73).

Fa (He}
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Figure 69 : Tone 2 in connected speech of Chiangrai’s Northern Thai dialect
pronounced by Akha
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Ex. [bin® ‘to fly’
[dae:n™] ‘red’
[mir*] ‘hand’
[nom™] . ‘to lie down’

3.) Tone 3 : Low - falling tone [21]

The pitch pattern of this tone starts at 127.9 Hz on smooth syllables
and 129.7 Hz on checked syllables, then glides down to about 114.1 Hz on smooth
syllables and 114.2 Hz on checked syllables. The glottal stop is heard at the end of
the tone on checked syllables (see figures 70 and 73).

1700 —
160.0
1500
140.0 -
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& Tone 3 (smooth! &~ Tone 3 (checked)

Figure 7€ : Tone 3 on smooth and checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by Aklia

Ex. [sis'] ‘four’
[taw?'] “turtle’
[ben™] ‘to divide’
[k"a?"?] ‘to be torn’
[kom] “to embrace’

[b2%"7] ‘blind’



Attasith Boonsawasd Results / 92

4.) Tone 4 has 2 allotones which are in complementary distribution as
follows:

4.1) High-low-falling tone (occurs with smooth and fong-checked
syllable) [42] )

The pitch pattern ot this tone starts at 147.7 Hz on smooth
syllables and 144.1 Hz on long-checked syllables, then falls quickly to about 129.4
Hz on smooth syllables and 123.6 Hz on long-checked syllables. The glottal stop is
heard at the end of the tone on long-checked syllables (see figures 71 and 73).

170.0 - - e : —_—

1600 -
1500 -
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Figure 71 : Tone 4 on smooth and long-checked syllables in connected speech of
Chiangrai’s Northern Thai dialect pronounced by Akha

Ex. [pa:*?] ‘fathei’
[va] ‘grass’
[tom*] “to boil’
[da:y™®] ‘cord’
[nann®] ‘water’
[lism] “blood’

427
]

[ha ‘Toot’
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4.2) High-high-falling tone (occurs with short-checked syllable)
154]

The pitch pattern of this tone starts at 170.3 Hz and glides down to
about 155.1 Hz. The glottal stop 1s heard at the end of the tone (see figures 72 and
73).
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Figure 72 : Tone 4 on short - checked syllables in citation form of Chiangrai’s
Northern Thai dialect pronounced by Akha

Ex. [pha®*] ‘vegetable’
[t0**] ‘to fall”
[20%*"] ‘chest’

54?] cant-:

[mo
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All the tones on smooth and checked syllables are put into the same

diagram as follows:
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Figure 73 : Tone features in connected speech of Chiangrai’s Northern Thai

dialect pronounced by Akha
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5.2.5 Comparison of tonal systems and tone features between citation
form and connected speech

1.) Tonal system
Table 23 : Comparison of tonal systems between citation form and
connected speech of Chiangrai’s Northern Thai dialect

pronounced by Akha

A B C DL DS

Tone I

Tone3 | Tone 4 | Tone 3 | Tone 4

Tone 2

Citation form

A B C DL{DS
| |

Tone 1

Tone3 | Tone 4 | Tone3 | Tone 4

Tone 2

Connected speech

Table 23 indicates that the tonal system in citation form and connected
speech are the same as follows:

(i) Tone A reflects the glottalization split. Tones B and DL reflect
the voiced-voiceless split, whereas Tones C and DS have no split in their columns.
(1) Tone C merges with Tones B4, DL4, and DS.
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2.) Tone features

Results /

Table 24 : Comparison of tone features between citation form and
connected speech of Chiangrai’s Northern Thai dialect

96

130.5 Hz -115 9 Hz (smooth)
131.7 Hz - 117.5 Hz (checked)

pronounced by Akha
Form of
cech Citation form Connected speech

Tone
Tone 1 Low - falhing - nising tone [212] | Low - falling - rising tone [212]

1259Hz - 1162 Hz 130.5Hz | 1200 Hz-109.0 Hz - 130.3 Hz

N N
Tone 2 Low - rising tone [23] Mid - nising tone [34]
126 5Hz -137.3 Hz 141.5 Hz - 156.1 Hz
)

Tone 3 Low - falling tone {21} Low - falling tone [21]

127.9 Hz - 114.1 Hz (smooth)
129.0 Hz - 114.2 Hz (checked)

I——

Tone 4

High - low - falling tone {52}
154.4 Hz - 128 .3 Hz (smooth)
High - low - faliing tone [51]
1555 Hz - 121.3 Hz {L-checked)
High - high - falling tonc [54]
61,1 Hz - 142.1 Hz (S~<hecked)

.y

High - low - falling tone {42]
1477 Hz - 129 4 Hz (smooth)
144 1 Hz - 123.6 Hz (L-checked)

High - high - {alling tone [54]
170 3 Hz - 155.1 Hz (S-checked)

L
"y
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Table 24 indicates that the tone features in citation form are
different from connected speech as follows:

(i) Tone 2, in citation form, is low -rising tone, but in connected
speech, it is mid - rising tone.

(i) The pitch pattern of tone 4 on smooth and long-checked
syllables, in citation form, starts at the fifth section of the voice range, but in
connected speech, it starts at the fourth section.

5.3 Tonal System and Tone Features of Chiangrai’s Northern Thai
Dialect Pronounced by Karen

-

5.3.1 Tonal system in citation form

Regarding the number of tones, Chiangrai’s Northern Thai dialect
pronounced by eight Karen speakers have a 6 tone system. Note that they
pronounce the DS1-2-3 tone as a rising tone in the same way as the native
Chiangrai’s Northern Thai speakers, whereas two Karen speakers (Dikuhae and
Kampan) pronounce this tone as a falling tone. In calculating the average of
fundamental frequency, it is necessary that the fziling tone pronounced by these
two Karen speakers have to be excluded. The pattern of split and coalescence of
the eight Karen speakers may be shown as follows:

Table 25 : Pattern of tones in citation form of Chiangrai’s Northern Thai dialect

pronounced by Karen
A B C DL DS
Tone 1
Tone 3 | Tone 5 | Tone 3 | Tone 2
Tone 2

Toned4 | Tone 6 | Toned | Tone 5

Following table 25, the tonal system, it is interesting to note that tone 4
reflects the glottalization split and the tones in other columns, B, C, DL, and DS,
always reflect the veiced-voiceless split.
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5.3.2 Tone features in citation form

1) Tone 1 : Low - falling - rising tone [212]

The pitch pattern of this tone starts at 105.0 Hz and glides down to
about 92.2 Hz, then rises quickly to about 107.5 Hz (see figures 74 and 82).

1500 -
140.0
130.0 -

120.0 J

Fo (Hz)

1106 -

100.0

(.0

0%

20%
40%
60%
8%
100% ~

Duration (%4)

Figure 74 : Tone I in citation form of Chiangrai’s Northern Thai dialect

Ex.

pronounced by Karen

[hu:*'?] ‘ear’
[kha:m?] LlegS
[pii*'9] ‘year’
[kin''*] ‘to eat’

2.) Tone 2 has 2 allotones which are in complementary distribution as

follows:

2.1) Low - rising tone (occurs with smooth syllables) [24]

The pitch pattern of this tone starts at 112.1 Hz and glides up to
about 124 8 Hz (see figures 75 and 82).
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[50.0
1400
1300

1200 ;—‘rk’./k_/’.

110.0 -

Fo (Hz)

1000 -

0%
26% -
409
6%
R0% -

100%

Dumtien {35}

Figure 75 : Tone 2 on smooth syllables in citation form of Chiangrai’s Northern
Thai dialect pronounced by Karen

Ex. [bin®*] ‘to fly’
[dae:n™] ‘red’
[mi*) ‘hand’
[namn®] ‘to lie down’

2.2) Mid - rising tone {occurs with checked syliables) |35]

The pitch pattern of this tone starts at 122.4 Hz and rises to about
135.4 Hz. The glottal stop is heard at the end of the tone (see figures 76 and 82).

Fo (Hy)

4%

604

Aoy
(a9

Dioration (%3

Figure 76 : Tone 2 on checked syllables in citation form of Chiangrai’s
Northern Thai dialect pronounced by Karen
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[pha®"] ‘vegetable’
[si**7] ‘teny’
[to*"] ‘to fall’
[20>"] ‘Chest’

3.) Tone 3 : Low - falling tone [21]

The pitch pattern of this tone starts at 113.9 Hz on smooth syllables
and 113.2 Hz on checked syllables, then glides down a little to about 1014 Hz on
smooth syllables and 101.5 Hz on checked syllables. The glottal stop is heard at
the end of the tone on checked syllables (see figures 77 and 82).

1500 -
1400 -
1300 -

S

£ 1200 -

900

1100 AM
1000 - ‘

0%

-

20%
0
60%
80%
100% 1

Duration (%o}

: —&*- Tone 3 (smooth) & Tone 3 (chcckcd):

Figure 77 : Tone 3 on smooth and checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Karen

Ex.

[si:*"] ‘four”
[taw?'] ‘turtle’
[bzen’'] ‘to divide’
[k"a*'"] ‘to be torn’
[ko™"] ‘to embrace’

[bo] ‘blind
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4.) Tone 4 : Mid - falling tone [31]

The pitch pattern of this tone starts at 123.5 Hz on smooth syllables
and 124.0 Hz on checked syllables, then falls to about 96.9 Hz on smooth syllables
and 101.5 Hz on checked syllables. The glottal stop is heard at the end of the tone
on checked syllables (see figures 78 and 82).

150.0 —- -
1400 -
1300 -
T
L 1200 -
o :
= i
1100 -
1000 -
90.0 - T v | T T T T i
2 = £ = £ =
=1 = ] < = [l
~ =t ~D oG 9

Duration (%)

- Tone 4 (smooth) O Tope 4 (checked)

Figure 78 : Tone 4 on smooth and checked syllables in citation form of
Chiangrai’s Northern Thai dialect pronounced by Karen

Ex. [por] ‘father’
[hay''] ‘plantation’
[1ia*17] ‘blood’
[ham] ‘root’

5.) Tone 5 has 2 allotones which are in complementary distribution as
tollows:

5.1) High-mid-falling tone (occurs with smooth syllables) [43]

The pitch pattern of this tone starts at 129.7 Hz and glides
down to about 116.2 Hz (see figures 79 and 82).
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Figure 79 : Tone 5 on smooth syllables in citation form of Chiangrai’s Northern
Thai dialect pronounced by Karen

Ex. [ya:*) ‘grass’
[ka:w*] ‘nine’
[tom™] ‘to boil’
[day™] ‘cord’

5.2) High-high-falling tone (occurs with checked syllables) [54]
The pitch pattern of this tone starts at 141.7 Hz and giides down

to about 129.7 Hz. The glottal stop is heard at the end of the tone (see figures 80
and 82).

00— e e e e

X%
149, T
1340 - ) e *
=
S 1208
L{.—
110.0
160.0
Q0.6 - ' ‘ -
= £ £ g - :
< =1 ¥ é 2 §

Durgton (e}

Figure 80 : Tone 5 on checked syllables in citation form of Chiangrai’s
Northern Thai dialect pronounced by Karen
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Ex.

[ha**"] ‘to love’
54? [ T k)
[no bird
[waw ‘temple’
h, 547 < 3
{k'a ) to select
[1e**] ‘nail’
[mo™* ‘ant’

6.) Tone 6 : High - low falling tone [52]

The pitch pattern of this tone starts at 146.3 Hz and falls quickly to
about 104.6 Hz (see figures 81 and 82).

Fo (Hz)

Figure 81 :

0%

T I . - i
= = < = =
3 = B = =

Duaration (%)

Tone 6 in citation form of Chiangrai’s Northern Thai dialect

Ex.

pronounced by Karen

[kiw ] ‘eyebrows’
[12:07] ‘stomach’
[nam™] ‘water’
[in™] ‘tongue’

[mar?] ‘horse’
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AH the tones on smooth and checked syllables are put into the same
diagram as follows:

150.0

140.0

130.0 ;

120.0

Fo (Hz)

110.0

100.0

90.0 ’ T : T . T

0%
20%
40% -
60%
80% -
100%

Duration (%)

~ —®— Tonc 1 (smooth) —— Tonc¢ 2 (smooth)

; —&— Tonc 3 {smooth) —®— Tonc 4 (smooth)

| —¥%— Tone 5 (smooth)  —>¢— Tone 6 (smooth)

-~ Tone 3 (checked) —O— Tone 4 (checked) |

© —0O— Tone 2 {checked) - Tone 5 (checked)

T

Figure 82 : Tone features in citation form of Chiangrai’s Northern Thai dialect
pronounced by Karen



