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1. Overview

Thai (ISO-639-3: tha), the national language of Thailand, is one of two national languages in the
Tai-Kadai family. Of the Tai-Kadai languages, it is also the best-described and is the macrolan-
guage with the most speakers (Diller 2008:4). In this paper, we examine the ‘Central’ or ‘Central
Plains’ dialect and survey several outstanding accounts of Thai phonology. We compare seminal
original work such as Abramson (1962) and Noss (1964) with excellent contemporary accounts

such as Iwasaki (2005), Diller (2008:32-34), and others.

2. Geographical Distribution

Central Thai use is prevalent within a radius of about 200 miles of the capital city, Bangkok, and
extends throughout the Chao Phraya river delta (Noss 1964:2, Diller 2002:77). Within the capital
city itself, there is characteristic allophonic variation. We adopt Diller’s view that this variation
is subsumed by the Central Thai phonology we describe. Our text will point out those instances

of allophonic variation which are particularly characteristic of the Bangkok sub-dialect.

3. Speaker Population

About 80% of Thailand’s 68 million (United Nations 2008) inhabitants speak one of four Thai
dialects, which are broadly characterized as Central, Northern, Southern, and Isaan (Northeas-
tern). Estimating the proportion of these that are Central Thai speakers is difficult, in part be-
cause urban migration is underway (ibid.), which introduces regional dialects into the heart of the

Central dialect region, affecting population distribution as well as dialect stability. Taking urban



population at 32%, we estimate 16 million speakers of Central Thai within Thailand. This esti-
mate is consistent with estimates of Ethnologue (Lewis 2009) and Iwasaki (after Smalley) (Iwa-

saki and Ingkaphirom 2005:xxvii) of 20-25 million speakers worldwide.

4. Phoneme Inventory

The consonant and vowel phonemes of Central Thai are described below; Appendices A and B
present feature charts for the consonants and vowels, and Appendix C is an illustrative wordlist

organized according to minimal or near-minimal sets.
4.1. Consonant Phonemes

Central Thai has twenty contrastive consonant phonemes (Diller 2008:32). Adopting the view of
Abramson (1962), Harris (2001:7), and others, we exclude glottal stop on the basis that it is

predicted by stress environment (Noss 1964:9) (see Sections 8.3 and 8.4).
4.1.1. Syllable-Initial

All consonant phonemes (and zero) contrast in syllable-initial position. A notable feature of Thai
is the three-way voicing/aspiration contrast in bilabial /p p" b/ and alveolar oral stops /t t" d/;
only the voiced-aspirated combination is absent (Harris 2001:4). Aspiration alone is contrastive

in voiceless velar /k k" and post-alveolar, affricated /t¢ t¢"/ oral stops [wordlist sets 1 and 2].

Bilabial | Labiodental | Alveolar Afv()ezsc;[iar Palatal Velar Glottal
Plosive p p* b t t" d k k"
Nasal m n 1
Trill r
Fricative f s h
Affricate te  teh
Approximant j
Late?al |
Approximant

W | Voiced labial-velar approximant

Table 1. Syllable-Initial Consonant Phonemes




Voiced nasal stops occur at the bilabial /m/, alveolar /n/, and velar places /n/ (Diller
2008:32). Three fricatives occur at the labiodental /f/, alveolar /s/, and glottal /h/ places, all
voiceless. Alveolar articulations also include trill /r/ and lateral approximant /I/; we thus observe
seven phonemes at the alveolar place: three oral stops, voiced nasal stop, voiced trill, voiceless
fricative, and voiced lateral approximant. Completing the consonant inventory are palatal /j/ and

labial-velar /w/ approximants.
4.1.2. Syllable-Final

A proper subset of ten of the consonant phonemes, plus zero, is permitted in syllable-final posi-
tion. This includes the unvoiced oral stops /p t k/ and the voiced nasal stops /m n 1/ (Iwasaki
2005:4) [wordlist sets 6-8]. Final /s/ and /f/ are attested in loanwords such as N /ké:s/ “gas”
and ARAN /ks:f/ “golf.”

Our treatment of labial-velar approximant /w/ and voiced palatal approximant /j/ as glide
finals (as opposed to diphthong segments) is confirmed by the prohibition of final consonant

clustering in syllable phonotactics (see Section 5) (ibid., Tingsabadh 1993:26).
4.1.3. Consonant Clusters

/I/ and /r/ form contrastive initial clusters with initials /p p" k k"/; the trill also clusters with /t/
[wordlist set 21]. The aspirated alveolar cluster /t"r/ is rare and may invoke epenthesis /t"or/.

Labial-velar clusters /kw/ /k"w/ are also attested (Iwasaki 2005:5).
4.2. Vowel Phonemes

Each of the nine vowel phonemes has a long variant, giving a total of eighteen monophthongal
phonemes. Although Brown (1979) suggests that, for the mid- and high vowels, the geminate
distinction may be disappearing, Abramson (2001) confirms the contrast experimentally. Front
phonemes are high /i it/, mid /e e/, and mid-low /e €/, all unrounded. We discuss quality differ-
ences within front pairs in Section 8.1. Low central /a a:/ are unround. Back phonemes include

high /u w/, mid /o o/, and mid-low /5 o/, all rounded.



docs front central back high front unround
Uy high near-back | unround

w: W high back round
close-mid 0 mid front unround
¥y mid near-back | unround

o mid back round
open-mid mid-low | front unround

1 € mid-low | back round

open ar\d low central

Figure 1. Vowel Monophthong Phonemes Table 2. Vowel Monophthong | PA

As with other Tai languages, the high near-back /w1 wr/ and mid near-back /¥ ¥/ unround
vowels are a characteristic feature (Henderson 1975:260). We concur with Henderson’s
(1975:261) IPA selections, including her considered use of back symbols for these two near-back

phonemes (Abramson 1962).
4.3. Compound Vowel Phonemes

Each long high monophthong forms an opening diphthong with /a/ in open and closed syllables:
/i:a wa ura/ [wordlist sets 18 and 19]. Short variants are unattested for /ura/; for /i:a/ and /w:a/
the short variant is rare and found in open syllables only (Diller 2008:33) [wordlist set 20].
Syllable-final appearance of glides /j/ and /w/ is alternatively treated as a closing diph-
thong or triphthong sequence in some analyses (M-H. Brown 1993:22). In this view, the number
of diphthongs increases considerably, to include: /iv/, /eu/, /eu/, /au/, /iau/, /ai/, /oi/, M/, /¥i/,
/uai/, /wiau/, and certain respective long variants (Tingsabadh et al. 1993:25). Because stop finals

are not attested with the putative diphthongs, this analysis is less predictive.

5. Phonotactics

The structure of a maximal syllable is given by the following (Iwasaki 2005:3):



(C) (Cy) \A (/al) (Cs)
C, = any consonant
C,=/w/, I, It/

V = any monophthong
T =Tone

Cs=/p/, M/, /k/, lm/, I/, ly/, i/, Iw/
Initial consonants are optional. When both are present, clustering constraints given in Section
4.1.3 are in effect. Diphthongs from Section 4.3 are activated by the inclusion of the low central

vowel /a/. Constraints on the optional syllable-final consonant are given in section 4.1.2.

6. Tones

Most studies of Thai characterize five contrastive tones (Tingsabadh 2001), although some early
accounts, such as McFarland (1944:x) and Noss (1964:17) posit a sixth, glotally-constricted high
tone. There is agreement on the phonemic labels Low, Mid, High, Rising, and Falling. Tone
sandhi is minimal but we review one author’s observations on allotones in section 9. Tone does
not contrast with zero; every syllable uses exactly one toneme [wordlist set 17].

Thai phonology classifies syllables into two types, live and dead. Live syllables include
those ending with an open long vowel, nasal stop, or glide. Dead syllables end in an open short
vowel or a stop. We adopt this terminology for describing tonotactic constraints in the following
paragraphs (Tingsabadh 2001:214).

The mid tone &1 /maj/ “mule” is pitched at the normal speaking range and does not ex-
hibit contour. The rising tone 144 /mdj/ “silk” swoops up through the pitch of the mid tone.
These two tones are only attested in live syllables.

The low tone 1943 /maj/ “new” is pitched approximately one whole step below this pitch
and may dip very slightly. It is attested in both live and dead syllables.

The falling tone ‘1443 /m4j/ “burn” begins quite high and swoops down below the pitch

of the mid tone.



The high tone el /méaj/ [particle] begins about one third of an octave above the mid tone,
and may rise upwards. (McFarland 1944:x, Haas 1956:X, Abramson 1962:112-141, Abramson
1979:3,5,6).

7. Stressand Prosody

Abramson (1962:17) describes two stress environments, emphatic and contrastive, which can
support allophonic variation. Noss (1964:21) proposes a set of three stress phonemes, loud onset,
normal onset, and sustained contour, which combine to create six possible stress contours, and
supplies examples for each. Both of these accounts also propose frameworks for the study of
Thai intonation and prosody. Finally, Noss elaborates a system for notation of rhythmic pho-
nemes.

A full analysis of these systems is beyond the scope of this summary, but we note the fol-
lowing generalization: Monosyllabic words are stressed; in polysyllabic words, stress falls on the

last syllable, and the unstressed syllables (especially if epenthetic), are reduced:

/mé hi: wit t" ja: laj/ | [m3 ha: wit t"3 ja: 'laj] WM Inenae “university”

8. Allophonic Variation

Tables 3 and 4 summarize some notable vowel and consonant allophones of Central Thai. Pho-
nological rules governing the appearance of some of these are included in subsections which

follow.

front central | near-back back
high [1] [i:] [w] [ue] | [u] [w]
mid [e] [e:] [¥] [x:] | [o] [o]
mid-low [e] [e:] [9] [0] [2:]

low [a] [a:]

Table 3. Summary of vowel allophones



Bilabial | Labiodental | Alveolar Ai/oescfiar Pa; t Velar Glottal
b d k
Plosive | p" b_ :3, ¢ d Kook ?
P 6 d K
Nasal m n 1
Trill r
Tap r
Fricative f s h
Affricate te  te"
Approximant j
Lateyal 1
Approximant
w Voiced labial-velar approximant

Table 4. Summary of consonant allophones

8.1. Quality Distinction in Front Vowel Geminate Pairs

Abramson’s (1962:76) pioneering spectrographic study of Thai vowels established quality dif-
ferences within the front geminate pairs. Appendix D presents new plots of Abramson’s data for
two native speakers which illustrate these shifts.

In (2002:362), Roengpitya concludes that these distinctions are a secondary perceptual
cue for phonemic vowel length. Briefly, [i:] and [e:] are higher and more advanced than [i] and
[e], respectively, and [e:] may be more advanced than [¢]. Geminate pairs for central and back

vowels do not appear to manifest significant quality shift.

8.2. Diphthong Allophones
In long diphthongs, /a/ may undergo reduction (Abramson 1962:76).

/ni:a/ [ni:a] Wie “this”
/kPtzat/ [kPtuat] 476 “bottle”
/rura/ [ra:a] 152 “boat”

8.3. Glottal Stop Initial

[+stress] syllable — ? [ ] / _[+Sy1]3biC]
Glottal stop may freely alternate before stressed syllables with vocalic onset. (Noss 1964:9)




/'0k/ ['?20k] an “chest”

8.4. Glottal Stop Final

+open
+short
Glottal stop may freely alternate after open, short syllablesin the stress environment. (Noss 1964:9)

]syllable — [ ]2/ [+stress]__

/'t6/ ['t6?] 16y “table”

8.5. Final Consonant Voicing

There is no aspiration or voicing contrast in syllable-final consonants and some researchers
assert that this may permit variation (Haas 1956, Abramson 1962, Noss 1964). Haas’ influential
account left a legacy of /g/-final transcription in the pedagogical literature.

[ +stop

—voice] - [+voice] / __ Jsyllable

Syllable-final stops may exhibit free variation in phonation.

/pak/ ['pa:g] ihn “mouth”

8.6. Fricativization

/K" = [K] / [syable
In some speakersthereisfricativization in the velar initial (Abramson 1962;4).

/khtat/ [k*<u:at] 474 “bottle”

8.7. Cluster Simplification

Velar- and bilabial-initial clusters may be dentalized or simplified. Iwasaki (2005:4), Diller
(2008:33), and others note that initial consonant clusters may be reduced in colloquial speech.
This is a particular feature of the sub-dialect of capital city, sometimes referred to as “Bangkok
Thai” (Brown 1967:xi).

/K*w/ = [f] / [syttable__

/kw/ — [f] / [syllable__
Velar-initial clusters may be dentaltized, especially in the Bangkok sub-dialect.



/K"LK"r/ = [K"] / [syitable___
/kLkr/ = [K] / [synable_
/oL p"r/ = [p"] / [sytable___

/pl,pr/ = [pl / [syllable__
Velar- and bilabial-initial clusters may be simplified, especially in the Bangkok sub-dialect.

/KMwi:/ [fa:] N “right (direction)”
/k'rdp/ | [k"ap] AsU [polite particle]
/pla:/ [pa:] dan “fish”

8.8. /r/ Tapping and [l] Substitution

Although /r/ and /1/ are orthographically distinguished (by 7 and , respectively), some sub-
dialects of Central Thai allow the substitution of the alveolar lateral approximant [l] for its ho-
morganic trill /r/. Retroflex /r/ is not attested. Such substitution is particularly characteristic of
the Bangkok sub-dialect (Brown 1967:xi), and Diller (2008) notes that sociolinguistic condition-
ing may be involved as native speakers seek a precarious balance between the pretension of

prestige speech and the stigma of colloquialism.

/r/ = ]
[I1 isinfreevariation with [r] for some speakers (Diller 2002:77)
/r/ = i
/r/ may be tapped. (Iwasaki 2005:4)
/ruta/ [laral 132 “boat”
/ruta/ [raral 132 “boat”

8.9. Sonorant Contraction after /n/

Also prominent in the Bangkok sub-dialect of Central Thai is the contraction of sonorants after

/y/ (Diller 2002:77).



/jan naj/

[jap ajl

g9l

“hOW”

/ jam raj /

[jam aj]

aeing'ls

“like what”

10

8.10. Pharyngealization

/+stop/ — [+low] / __[+vowel]
Syllable-initial stops before a vowel are pharyngealized. (Abramson 1962:4).

/+vowel/ — [jlizrl](] / [+stop]__

Vowels following an initial stop are centralized and lowered (Abramson 1962:4).

/pak/ [pfak] 1hn “mouth”
8.11. Creaky or Stiff Onset and Implosion
/b,d/ - [b,d]
Closure onset of voiced stops often carries stiff or creaky voice.(Ladefoged et al.1996:55)
/b,d/— [6,d]
Voiced stops may invoke an implosive gesture of the larynx. (Ladefoged et al.1996:78)
/baj/ [baj] Tu “leaf”
/baj/ [6aj] Tu “leaf”

8.12. Vowel Nasalization
Vowels appearing after nasals and the glottal fricative may be nasalized (Abramson 1962:4).

9. Tone Sandhi

Abramson (1979:7) establishes the stability of all five tonemes in dynamic, non-citation speech.
Importantly, he also discovers that they cannot be decomposed into more fundamental elements,
and characterizes allotones for running speech versus citation form, discovering that laryngeal
coarticulation of tones is in free variation. Haas (1956:X) also notes prosodic variation (tone
contour numbers in this section are based on the following nominal values—Ilow'' mid®? high*®
rising®* falling?):

/tone-33/syitable = [tone-32] / __Jonrase
At the end of a phrase, the mid tone is dropped very dlightly.



11

/set!! lew® rur®* jan*3/ [... jan*?] L@yauaInIa “Are you finished?”

ne-454
+10W ] /_]phrase

At the end of a phrase, the high tone has glottal stricture and drops quickly.

to
[tone'4’5]syllable - [

[tone-52]syltable = [+low] / _Jphrase

At the end of a phrase, the falling tone has glottal stricture.

/t¢"an?* ton®? ka:n®® ma* la*® k7] dudasnisusazna “I want one large
PRALH Tuneyuilagn
S papaya”

k3: jaj'! nun!! luk®?/

10. Conclusion

Though Central Thai is well-described, it is not without opportunities for further study. In partic-
ular, there is little consensus on the treatment of prosodic elements: stress, rhythm, and intona-
tion. Abramson’s (1964:20) proposals in this area are only now beginning to pique the interest of

contemporary researchers.
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Appendix A - Consonant Features of Central Thai

features from Hayes (2008:95-97)

Place features

tense

back

front

0 00

0 00
0 00

low

high

0,0 0 0O
0,0 0 0O

0,0 0 0O

0,0 0 0O
0,0 0 0O
0,0 0 0O

0,0 0 0O

DORSAL

+ |+

+ |+

+ |+

+ |+

+ |+

+ |+

+ |+

lateral

strident

distributed

anterior

0 0 O

0 0 O
0 0 O

0 0 O
0 0 O

CORONAL

+ + |+ +

+ + |+ +

labiodental

round

LABIAL

+ |+

Laryngeal
features

constr glottis

spread glottis

voice

Manner features

nasal

+ |+

trill

+

tap

approximant

delayed release

continuant

sonorant

consonantal

+ + + 0 +

+ |+

Nucleus
features

long

syllabic

te
teh

kh




Appendix B - Vowel Features of Central Thai

features from Hayes (2008:95-97)

Place features

tense

back

front

low

high

DORSAL

+ |+

+ |+

+ |+

+ |+

+ |+

+ |+

lateral

strident

distributed

anterior

0 0 O

0 0 O
0 0 O
0 0 O
0 0 O
0 0 O
0 0 O

CORONAL

labiodental

round

LABIAL

+ |+

Laryngeal
features

constr glottis

spread glottis

voice

Manner features

nasal

trill

tap

approximant

delayed release

continuant

sonorant

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

+ + 0 +

consonantal

Nucleus
features

long

+

+

+

+

+

+

+

+

+

syllabic




Appendix C: Word List

Set 1.

Place contrasts:

alveolar

bilabial

Manner contrasts:

all voicing contrasts in oral stops
all nasal stops

all Approximants

affricate
(including zero initial)
id broad orthography gloss
1 aj la "vapor"
2 pPaj 14 "to go"
3 phaj el "peril"
4 baj 1u "leaf"
5 taj 16 "kidney"
6 thaj WM "Thai
7 daj ({2 "any"
8 kaj 1n "trigger"
9 maj el "mule"
10 naj Tu "within"
11 Daj 19 "how, what"
12 raj 15 "where, which"
13 faj gL "fire, flame"
14 s3j ns "banyan"
15 teaj 1a "heart"
16 t¢"aj pifd] "to win"
17 \EY ‘ el ‘"filament"
18 1aj ae "rhythm"
19 |waj ‘ fu "swift"




Set 2.

Place contrasts:

alveolar

velar

Manner contrasts:

all aspiration contrasts (oral stops and the affricate)
all approximants

(including zero initial)

id broad orthography gloss

20 a: an "paternal uncle"
21 pa: ih "to fling; to hurl"
22 pha: N "to lead along"

23 ta: ol "eye"

24 tha: m "to apply, to paint"
25 da: ol "abundant, plentiful"
26 ka: A1 "check-mark"

27 kha: A1 "pillory"

28 ma: U "to come"

29 na: un "rice paddy"

30 na: N}l "tusk, ivory"

31 ra: 9 "fungus, mold"

32 sa: 21 "to abate"

33 tea: N "to speak"

34 teha: 2 "tea"

35 ja: ‘ BN "drug"

36 la: | "to bid farewell"
37 wa: ‘ M "[unit of measure]"




Set 3.

Manner contrasts:

All fricatives
All nasal stops

id broad orthography gloss
38 pak il "to braid"

39 tak AN "to ladle out"
40 dak AN "to entrap"
41 kak An "to hinder"
42 mak niln "to leaven"
43 nak win "laden"

44 pak N "very old"

45 fak Al "hull; sheath"
46 sak an "tattoo"

47 hak wn "to break off"
48 teak N9 "wheel"

49 jak uen "serrated"

50 lak “an "pillar"




Set 4.

Place contrasts:

velar
labiodental/labial-velar
Manner contrasts:

all approximants

all nasal stops

id broad orthography gloss
51 p'a:n W3 "blessing"

52 b3:n uau [type of plant]

53 t3:n fau "during"

54 thSmn nau "returned money"
55 d3:n fau "knoll"

56 k3:n N9 "worker"

57 kP5:n AU "to carry"

58 md:n uaey "Mon, Pegu"

59 ni:n uay "to sleep"

60 na:n Jau "petulant”

61 ran 52U "to cut back"

62 f5:n wWau "to ghaw away"
63 s3:n 2fau "to work inside"
64 tedin k) "to wander"

65 tehS:n AU "to penetrate into"
66 join By "to insert"

67 I5:n Ay "curl, wave"

68 wain 2au "to beg, plead"




Set 5.

Place contrast:

bilabial

(including zero initial)

id broad orthography gloss
69 3k 2an "to exit"

70 pak lan "to pare"

71 ph5:k Wan "sheath"

72 ba:k an "to say"

73 ta:k fan "a strip of bamboo"
74 thd:k aan "to peel back"

75 do:k fan "flower"

76 kd:k nan "olive, fig"

77 md:k nuan "fog, mist"

78 1]5:1( “ian "silver-gray"

79 ra:k 172N "surely not"

80 sak fian "elbow"

81 hd:k “an "lance, spear"

82 ted:k chljl "water cabbage"
83 jork uean "to tease, to joke"




Set 6.

Place contrasts:

bilabial
velar

Manner contrasts:
all oral stop finals

all approximant finals
(including zero final)

id broad orthography gloss
84 ta O} "to encrust"
85 tap ALl "skewer"
86 tat o) "to cut"
87 tak N "to ladle"
88 tam 6in "short; low"
89 tay &g "foot stool"
90 taj 16 "to climb"
91 taw LeN "turtle"

Set 7.

Place contrasts:

alveolar

velar

Manner contrasts:

all oral stop finals

all approximant finals

(including zero final)
id broad orthography gloss
92 wa: n "that..."
93 wa:p MU "to flash"
94 wa:t 16 "to sketch"
95 wa:k Nnel "utterance"
96 wa:n NU "herbs"
97 Wain 119 "vacant"
98 waij gald "to swim"
99 waiw m "kite"




Set 8.

Place contrasts:
bilabial

alveolar

velar

Manner contrasts:
all nasal stop finals
(including zero final)

id broad orthography gloss
100 ha: "1 "cholera"
101 ha:p “u "to carry"
102 ha:t nI6a "beach"
103 ha:k 17kl "allowing that..."
104 ham U "unripe"
105 ha:nn “u "goose"
106 ham NN "distant from"
Set 9.
All Low Vowels
Front Vowels, set F-1
Length Contrast: /uo €9 a/
id broad orthography gloss
107 li: a "to flee"
108 I &a "Lue (ethnic minority)"
109 la Q) "to reach the end"
110 la: ] "flute"
111 Iy lNaYy "soiled, stained"
112 16 thﬂ] Taziio "to discard"
113 16: & "to paddle"
114 1€ Lag "and"
115 1€: wa "sagging from burden"
116 15 (1t "to skirt around"
117 15: ]a "wheel"
118 14 QL "to forsake"
119 1a: a "exhausted"




Set 10.
High Vowels, set H-1

Length Contrast: /u1 u a/

id broad orthography gloss
120 ri 3 "to originate"
121 igiii 3 "or"

122 rur Ta "to raze"
123 ra 3 "to purge"
124 ra: 5 "to know"
125 ré LL3e "pigeon pea"
126 rd 131 "to break off"
127 ra ¥ "to hit, strike"
128 ra: N "pickled fish"
Set 11.

High Vowels, set H-2
Length Contrast: /u € o a/

id broad orthography gloss
129 ki: ﬁ "how many"
130 ku q| "to deceive"
131 ku: n "to holler"

132 ke (1§} "sheep"

133 ké: WA "old"

134 kd ‘ LAY ‘"island"

135 kd: ‘ na "to construct"
136 ka ne "an estimate"
137 ka: i "a duck"




Set 12.
Near-back and Back Vowels, set B-1

Length Contrast: /x 5 a/

id broad orthography gloss

138 |tei: 3 "to broil"

139 tel el "is able to hold"

140 tel: 3 "to rush in"

141 tey L2y "to meet someone"

142 tey: 132 "swollen"

143 ted ‘ LAY ‘"to pierce"

144 ted: ‘ ch "to touch against"

145 tea cH "will"

146 tea: Ch "to address (a crowd)"
Set 13.

Front Vowels, set F-2
Length Contrast: /i u o a/

id broad orthography gloss
147 kit Aa "errand"

148 kit e "to obstruct"
149 kut n/ "severed"

150 ku:t e "fern"

151 ke:t LAG "Neptune"

152 ky:t LR "to be born"
153 kot N4 "rule"

154 ko:t 1n@ "cocoon"

155 kit naa "to hug"

156 kat An "to bite, nip at"
157 ka:t i[9 "cabbages"




Set 14.

Front Vowels, set F-3
Length Contrast: /e o a/

id broad orthography gloss
158 hit g "scabies"
159 hur:t 6 "asthma"
160 hu:t 19 "wart"
161 het L3R "mushroom"
162 heé:t LUi6) "situation”
163 hot 1419 "to retract"
164 ho:t 116 "ruthless"
165 hat o "to train at"
166 ha:t 7o) "beach"

Set 15.

High Vowels, set H-3

Length Contrast: /u1 a/
id broad orthography gloss
167 it a5 "brick"
168 ut aa "to endure"
169 unt a0 "distended"
170 ut an "to plug up"
171 ut Op) "camel"
172 et B ‘"[one's digit]"
173 ot an "to fast"
174 ot 226 "a peep"
175 at alo) "to compress"
176 ait ala "might, may"




Set 16.
Near-back and Back Vowels, set B-2

Length Contrast: /u o a/

id broad orthography gloss
177 kin iu "to eat"

178 kiin AR "caste"

179 kiiin x| "embankment"
180 ké:n tneuad  |"criterion”

181 k¥:n LAY "to exceed"
182 kon na "stratagem"
183 ko:mn 1nu "to shave"

184 kemn AU "axle"

185 k3:n N9 "worker"

186 kan AU "together with"
187 ka:n n1s "work"




Set 17.

Tone contrasts

id broad orthography gloss
188 kPa:w 21" "news"
189 kPa:w A "stench"
190 kharw A "gist"
191 kha:w 2717 "white"
192 kPa:w 277 "rice"
Set 18.
Diphthong-Monophthong contrasts
id broad orthography gloss
193 k'izat 26 "bottle"
194 kMt AR "grate against"
195 rara 132 "boat"
196 rur a ‘ [interrogatory]
197 ni:a Wile [emphatics]
198 |ni: i "this"
|
Set 19.

Inter-diphthong Contrast for /r ~ an/, mid tone

id broad ‘ orthography ‘ gloss
199 ri:an U "belligerent"
200 ruran 3au "household"
201 ri:an 13U "to study"

Set 20.

Length contrast in diphthong /ia/
id broad ‘ orthography ‘ gloss
202 mi:a 276 "wife"
203 dia UR "straight"




Set 21.

/r 1 w @/ initial consonant clusters

id broad ‘ orthography gloss
204 kak An "small box"

205 krak nsn "jackfruit heartwood"
206 klak n{n "small box"

207 kwak ndn "to call, beckon"
208 kPrék A3n "mortar"

209 kPluk ANN "occupied with"
210 kPwak ain [euphonious prefix]
211 prak 15n "silver"

212 plék 1dn "quagmire"

213 pPrik Wan "chili pepper"

214 phlék NN "to push, to shove"
215 tra:k fn9an "alley, lane"




Appendix D

F1-F2 plots of raw data from Abramson (1962) illustrate, for two native speakers, quality shifts

between the long and short variant in the front monophthong pairs.
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Figure 1. Speaker E.N. (Abramson 1962)
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Figure 2. Speaker W.N. (Abramson 1962)

250

300

350

400

450

a
3
FiHz

550

600

650

700

750





